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Bits of Experience. 





BY JOHN E. SWEET. 





(No. IIL.) 


It was my misfortune to miss one of Chor- 
dal’s early letters in which he called atten- 
tion to my illustrated card of the different 
bolt heads, and to which he promised to add 
one or two of his own. I send the original 
‘cuts and have sketched two or 
three additional specimens ; 
and now if Chordal will add 1. 
the other forms that have oc- 
curred to him we may get the 
thing pretty complete. I am 
not aware that there is any ac- 
cepted standard as to the 
names of the different bolt 
heads and screws; in fact, I 
am aware that there are vari- 
ous names in use for the same 
thing, but as uniformity in 
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name, though it be a hard one, Set. 


is better than variety, perhaps 
this list will be generally ac- 
cepted. I adopted some of the 
English names in preference 
to the American, as they were 
shorter and quite significant. 
There are others which’seem 
to be so little in use in this 
country as to be not worth in- 
cluding. 

The arrangement shown as 
‘‘safety-nut” is a. good thing 
in the right place, and only in 
the right place, that is, when 
the bolt is subject to a shear- 
ing strain, and when they are 
liable to shake loose. After 
the larger nut is put on, and a 
smaller one with finer pitch is 
set outside, there is no likeli- 
hood of their ever coming off. 
It is as reliable as a split cotter 
put through a hole in the end 
of the bolt, and better, inas- 
much as it prevents the nut 
from slacking back. Bolts 
subject to concussion, jar, or 
intermittent strains, are liable 
to break, and there are several 
ways of overcoming the difficulty. The usual 
and expensive means adopted are either to 
make them larger or use better stock. The 
Paliser method is to turn off the outside of the 
body of the bolt to the bottom of the thread, 
and this is the correct thing to do with the bolts 
in the tool post of a planing machine. The 
Parsons method is to groove the body of the 
bolt, leaving four sides full size. Stroudley’s 
method is to: drill down from the head end 
of the bolt to a point opposite the ending of 
the thread, a hole equal to about one-half the 
diameter of the bolt. This making a bolt 
stronger, by cutting one-quarter of it away, 
seems to bea difficult thing for people to 
understand, and yet it is a simple affair. If 
a nick one-eighth inch broad be turned in a 
bar of two-inch round iron, reducing its size 
to one inch, it will not require much of a 
blow to break it, while if two feet of the 
Same bar be turned to one inch in size it will 
endure a good deal of punishment before 
breaking. Men understand this well enough 
in the case of the iron bar, but forget that 
the ending thread on a bolt puts the stock in 
about the same condition. The philosophy 


of the thing, I suppose, is this: The effect of 
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a blow depends upon the distance the ham- | which the wrench won't quite go. In ordi- 
mer moves while it is being arrested, and as | nary affairs, we look for the weaker party to 
the two foot inch-bar would spring nearly 300 | give way to the stronger, but, in this case, 
times farther than the one-eighth inch nick | if we wait for the Philadelphia tool builders 
in the two-inch bar, it must require a good to find out that the U.S. Government, the 
many more,or one much greater blow, to pro-| Car Builders’ Association, and the rest of 
duce rupture. There is another great advant- | the country are the larger party of the two, 
age in the bolts of a reduced section; and for | it will probably be a long time before we get 
all ordinary uses the Stroudley plan is the | nuts of a uniform size. I would in no way 





best,-and that is this: Nuts used on such ! urge a change in the present practice farther 


HEADS. 
Snap. 


Cheese. 


Square. 


Hexagon. Capstan. 





Oval. Conical. Pan. Countersunk. 





Screws, Nuts AnD Stuns. 


Machine. 


Coach. 


Machine. 





Wood. 








Double Nut. Check Nut. Stud. 





Cotter. 





THREADS. 


V. Thread. Eng. Stand. U.S. Stand. 


Bastard. 


Ratchet. Square. Wood Screw. 





bolts will not come loose. All iron will | 
stretch a little without taking permanent set. | 
In the ordinary bolt this stretching is entire- 
ly confined to the thread between the nut 
and the body of the bolt. The Stroudley 
bolt will stretch its entire length, and its 
elasticity is equivalent to a spring washer 
which effectually prevents loosening. 

I do not suppose our honored friends 
of the Franklin Institute will ever know 
what a mountain of trouble they have 
made outsiders, by their bungling attempt to 
establish a uniform system of bolt heads and 
nuts. When they threw aside the formula 
and made the threads to fit the lathes, they 
got down to business, and if they had thrown 
away the rule, and made the heads and nuts 
to fit a set of standard wrenches, they would 
have kept the business going. Wrenches, 
varying by one-eighth inch to one inch, and 
by one-fourth in. to three inches, would have 
filled the bill and saved lots of bother. Now 
we have Philadelphia machinery with fin- 
ished nuts of one size, with U. 8. Standard 
nuts, and Pratt & Whitney machinery with 
nuts of ‘another size, besides rough nuts, pro- 
fessing to be of the same size, but upon 





than to ask the Philadelphia people and 
Brown & Sharpe to come to the rest of the 
country, instead of advocating uniformity 
and then not come up to it—because it does 
not happen to fit their gauges. 

It is quite likely that machine and engine 
builders know what they are about when 
they make finished nuts instead of buying 
them, but if they can make at a less price 
than they can buy of such makers as the 
Boston Nut Co., then there is something 
woefully wrong with the makers’ methods, or 
something wonderfully right in the ways of 
those who make their own. That those who 
make their own, with, perhaps, one or two 
exceptions, fail to produce anything like as 
good work is very evident. It isa matter 


of comparative insignificance just what the 


standard is, providing it be universal. Bad 
as the standard pitches of gas threads are, 
they are about the only thing we have that is 
universal,and any man who would propose 
to change them ought to be hung. I do not 
believe that all the advantages that can pos- 
sibly accrue from the adoption of the metric 
system, in mechanical constructions, would 
balance alone the curse that would be sure 





Safety Nut. 








to follow the misfits in gas fittings for fifty 
years to come. 

If your readers can discover any near re- 
lation between the title to these papers and 
the papers themselves, they can do more than 
I can; and should they call them ‘“ Bits of 
Experience” with sermon attachments, I will 
not complain. 


——- «pe 


Turbine Water-Wheels. 





BY SAMUEL E. WEBBER, C. E. 





While the steam engine and 
its attachments are justly oc- 
cupying a prominent place in 
the discussions of engineers, it 
seems as though the use of 
water as a source of power, 
and the means of making it so 
available, should not be left 
unconsidered. The water 
powers of the United States 
are among the finest in the 
world, and, in New England, 
the immense cotton mills are 
almost wholly dependent on 
the streams and rivers for mo- 
tive power, and the engines 
that many of the largest mills 
have put in to help out the 
constantly-increasing demand 
for power are still regarded as 
auxiliaries to the motor engine 
I propose to consider—namely, 
the ‘‘Turbine Wheel.” The 
turbine is now so far superior 
to the old-fashioned Breast and 
Overshot wheels, that these 
latter may as well. be left as 
relics of a bye-gone age, and 
not worthy of any further 
study. 

There are, in the different 
turbines, as in steam engines, 
a certain amount of sameness 
in design and construction, 
but still varying widely in 
their efficiency. The term 
“turbine” is from ‘‘turbo,” a 
tub; hence the common name 
of ‘‘tub wheel,” as applied to a 
form very often found in the woods, where 
the economy of first cost, and not in the use 
of water, was of more importance to the 
owner of the saw-mill, who generally made 
his own wheel. 

The turbine was first brought to a near ap- 
proach to the perfect state by two French en- 
gineers, M. Fourneyron and M. Jonval, both 
inventing wheels that, while different in de- 
sign and construction, still depended on the 
same principles, so far as utilizing the energy 
of a descending body of water, and giving a 
rotary motion toa shaft. In the Fourneyron 
wheel, or as perfected by an American engi- 
neer, Uriah Boyden, of Boston, and known, 
in this country, as the Boyden wheel, the 
water is taken to the wheel by a central tube, 
or pipe, and delivered outwardly, and at the 
proper angle, by a cone, set with vertical 
curved vanes, placed, point uppermost, at the 
bottom of the descending tube. The wheel 
revolved around this central cone, and was 
provided with buckets, curved in the oppo- 
site way from the vanes on the cone, thus 
presenting a surface nearly at mght angles 
to the currents of water as they issued from 
chutes formed as stated. This wheel dis- 
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charged or vented its water entirely outward. 
The Jonval received its water directly verti- 
cal and discharged downward, the wheel be- 
ing placed under, instead of around, the 
guides and chutes. These two forms were 
brought into general use before the third 
form, or inward discharge wheel, was in- 
vented, which now forms the most numer- 
ous class of wheels in use. Here the water 
surrounded the casing in which the wheel 
was placed, and entered at right angles to 
the wheel shaft, through the guides or 
chutes, and then through the wheel buckets 
to the central opening, where it was mingled 
with the water in the tail race. 

These three forms—the ‘‘outward,” the 
“downward” and ‘“‘central” discharge—com- 
prise nearly all the wheels made. There are, 
or have been, one or two forms with an up- 
ward discharge, but these wheels are not of 
enough value to deserve attention. 

In addition to the three distinct types 
mentioned, there are combinations of the 
downward with the outward discharge, and 
the downward with the central, this last be- 
ing a very common form, and better, in 
every particular, than the purely central or in- 
ward discharge. Then we find wheels in 
which the water is admitted as in a central 
discharge, but is vented entirely downward, 
its course being changed, in this direction, 
by the shape of the wheel buckets. This 
form is, perhaps, even better than the down- 
ward central, as the buckets can be made 
both longer and stronger for the same size 
wheel, and this class will, as a whole, show 
a better “percentage” of power than the 
others. This term ‘“‘percentage” is used to 
express the ratio of duty obtained by the 
wheel to the theoretical value of the water 
used, and can only be determined by a 
‘‘test;” and on this point I shall have more 
to say. 

—_eg>e—_—_____ 

A packing for the joints of steam pipes 
and like connections, consisting chiefly of 
india-rubber, plumbago and iron filings, has 
recently been introduced. It is applied in a 
semifluid state, soon vulcanizes or hardens 
by the heat, and, being metallic, is unaffected 
by oils. When vulcanized, its surfaces may 
be joined by using naphiha as a solvent. It 
can be put between undressed surfaces, thus, 
in many cases, fitting is rendered unneces 
sary. 

———_- => —___—_ 


Extracts from Chordal’s Letters. 





Mr. Editor: 


* * * * The boom has struck us and 
so has the evening darkness. As luck will 
have it, hurried orders most always come in 
just when the days get short. You can’t al- 
ways make hay while the sun shines in the 
machine business. If business moves along 
at an easy jog, never slack and never over- 
flowing and rushed, the change in the length 
of days is not of so much importance, 

The men can be put on short hours, but 
this is wrong, for it reduces their pay just 
when most of them need the most money. 
The men understand full well that the work 
done winter mornings and evenings is of 
small value, even under the best advantage, 
and putting a shop on short hours in the 
winter isa fair transaction. If machinists 
would work at plastering or bricklaying, 
trades which must save up money enough in 
summer to keep them over winter, they 
would learn a trick or two which might be of 
use in their own trade. 

* * © * Instead of cutting down the 
working hours and the pay, there is another 
way of outwitting the almanac. That is to 
cut down the hours and leave the pay as it 
is, and bring the thing all square by utilizing 
the long daysof summer. I know of many 
shops working that way. I have worked 
that way myself in every position about a 
shop, from cub to super, and found it more 
satisfactory than any other plan. 

There is considerable science required in 
regulating and arranging the hours on this 
plan. 

I give here a table of hours, calculated by 
Mr. Chas. A. Bauer, Superintendent of the 
Champion Bar and Knife Works at Spring- 








TIME TABLE. AVERAGE 10 HOURS. 
Go to 
Be gone |Gohome 
Date. work 5 
‘a: to Dinner.| p. m. 
POR suse 7.15 1 hour 5. 
ees sg = 5.15 
iJ... | ree 7. “ 5.30 
1h) ae | ie oe 5.45 
| SAR ae §.45 vie 6. 
MBP, AS6i0s0s A ve 6.15 
5 ee ee ee 6. 
Oe aa “< ci 5.45 
AS a ne e 5.30 
INO. Vhecccess Te Bi 5.15 
Bp es <icio-are if sd 5. 
AS | | ee 7.15 ss 5. 
16; ee i 4.50 














This table is to be hung up in the shop for 
the guidance of the men and the genius who 
attends to the bell or whistle. By carefully 
going over this table it will be found that it 
is made to conform to daylight, and that it 
gives the men ten hours pay, and the shop 
ten hours work the year around. The pay 
of the men is never changed. They get ten 
hours pay every day. It will be seen that 
the longest shop days, bythis table, are from 
March 18th to September 11th, during which 
time the days are ten and a half hours long, 
and that the shortest are from December 16th 
to January ist, during which time they are 
eight hours and thirty-five minutes long. 





only way to get any money out of it, is to 
have plenty of work and crowd things. 
Money can’t be made deliberately in any 
machine shop. When I say plenty of work, 
I mean all the shop can take care of. A 
shop a mile long with self winders, and 
steam setting attachments, and all the modern 
improvements is tip top so long as the shop 
is full of work. But it takes lots of work 
to make it full. When half full, the work 
costs much more than if the shop was only 
half as big. The big shops have been envy- 
ing the little ones for several yedrs, and I 
know of one large concern who, having looked 
into the matters deeply and seriously, thought 
of locking up the place and renting a small 
concern. The word elephant simply means 
big, and don’t refer to material or direction. 

* * * * The work on the north shop 
is progressing slowly. There is no hurry. 
There is plenty of work now; in fact there is 
too much, but the old shop is big enough. 
Men enough can’t be had, and the only outlet 
is to work long days. We are now running 
till midnight. I have about concluded that 
this is too much for men todo. They are 
glad of the chance, for it makes a big week’s 
wages, but a man can’t do more than so 
much, and I think, a great deal of this extra- 
time business is money thrown away. It 
will do for a short spurt but I see several 
months of it ahead. 

* * * * Night work must be done, and 
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This arrangement need not complicate cost 
accounts, for it need not enter into them. 

The more you look into this thing the 
more you will see what you don’t see about 
the cost matter. 

It is giving the men the cream off the 
milk, for they get full wages in the winter, 
while the shop makes no money in the 
winter, and has to run the risk on summer 
work. But all’s well that ends well. 

* * * * There are vicious sides to 
this time-table plan when taken advantage 
of by unscrupulous men, both owners and 
workmen. I have heard workmen kicking 
against the plan, because some rogueish 
owner had paid them wages during the 
summer and then put them on starvation 
piece-work in the winter; and I have seen 
owners the victims of sharp workmen who 
drew wages during the winter and went to 
other shops in the summer. This table is a 
good gauge for morals. In smooth working 
shops I have seen men growling in the sum- 
mer over the long hours. These men were 
invariably big fools who knew nothing of the 
laws of compensation or the rules of average. 

* * * * But when the boom comes 
and you can’t get men enough to fill up the 
shop, compensating laws and average time 
tables won’t save you. The shop must not 
only run ten hours per day, but it must run 
twenty four hours per day sometimes. 

Between you and me, Mr. Editor, the ma- 
chine business is nice, it’s interesting, it’s 





field, Ohio. 
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some provision for light must be made. In 
many shops the rule is to pay fifty per cent. 
additional for night work. This is all right 
on job work, for the job can be charged with 
it if the party is over anxious. But when it 
comes to contract or staple work, fetched 
deep from bids on an open market, the thing 
is different. 

Here we find that, even with an hour’s pay 
the same, an hour’s work isn’t thesame. If 
you know of a shop, doing regular machine 
work, which can get forty minutes work 
done in an hour after night, I wish you 
would tell me how they do it. This reduc- 
tion of the value of an hour adds a big per- 
centage to the cost of work, without the 
necessity of adding another fifty per cent. 
to the cost of the labor. 

* * * * Men can’t do much work after 
night. If you gointoa shop at night, you 
see a black immensity with little spots of 
light in it. In the middle of each of these 
little light spots you will find a little machin- 
ist trying to do a little work. Gas light is 
used, we will assume. The bracket pipes 
have half-a-dozen elbows, and can be crooked 
around in every direction, and they have six 
foot burners with lava tips. You may put 
more joints in the brackets, yeu may put on 
ten foot burners with salamander tips, till 
you can’t rest, but still your light will come 
from one direction. Evena vise-man must 
be forever pulling his light around, trying to 
get it into useful positions. The planer men 





vocative and intellectual, and all that, but the 





comes to setting work or doing any nice 

measuring or gauging, trouble _ begins. 

Lathesmen ditto, except that this work calls 

for light projected into deep holes. The 

men working on the floor are at a fearful 

disadvantage. They always want something. 

They can’t see it and don’t know. what direc- 

tion to go in to look for it. They have 

burners on the ends of hose, but they don’t 

know where to take the thing next. The 

same happens when any machinist wants any 

tool or any piece. Gas can’t be carried around 

nicely, after a man does make up his mind 

where to search for a thing. 

* * * * Bad as it looks, it is better to 

use the gas for fixed lights and give the men 

candles. A candle is a real supple affair. You 

can stick it any where. You may devise and 

construct ingenious candlesticks, but they 

will finally yield to a hot pressed nut. If a 

man leaves a lathe, he leaves the gas burn- 

ing; he takes his candle with him and when 

he comes back his gas-light acts as a beacon, 

and enables him to find his lathe again—if he 

don’t break his neck in the meantime. 

* * * * Once on atime, when I was 

using candles for movable lights, a silver- 

tongued pedler came along with a gay and 

festive hand lamp for coal oil. He talked 

and exhibited. It was small and light in 

weight, and brilliant and cheap. He couldn’t 

blow it out and I couldn’t. He convinced 

me that it couldn’t explode, and gave me 

testimonials from many shops which had 

been using them. I bought fifty and started 

the thing up. As was usual with me, I did 

not deal them out to the boys as supplies, 

but I presented one to each hand. They 

were charmed with the taking affairs and 
proceeded to do the usual elegant engraving 
of names, etc. The plan was well introduced, 

but inside a week every lamp had been 
smashed flat against the only spot of dead 

wall in the shop. I said nothing, for they 
were not my lamps. The men might use 
candles, if they preferred them, but I had 
my own elegant name on one lamp, and I 
used the lamp too. Onenight my own lamp 
flattened itself against that same wall, and 
that was the end of coal oil as a portable 
light for me. 

* * * * After being cured of coal oil 
as a portable light, I gave still further atten- 
tion to the subject. I saw that all lights 
were defective for machine work on account 
of the light coming so decidedly from one 
direction. This I thought it idle to grumble 
about, as it couldn’t be helped. But I looked 
deep into the matter of candles. I had been 
paying eighteen cents a pound for star can- 
dles by the box. They gave good light, and 
were the best I knew of. They dripped all 
over the tools, and the men, and the work, 
and the shop, but that was a feature of all 
candles. One box I got was clear and trans- 
parent. They didn’t look like the other can- 
dles, and, after the box was about half gone, 
a bill of correction came from the dealers. 
The candles had been sent by mistake. 
They were thirty-five cents a pound, and 
they wanted the difference or the candles. 
They didn’t get either. Something came of 
this. I noticed that the drip from these can- 
dles didn’t stick to anything whatever; that 
is, it would fall off, or could be picked off 
clean, while, with the star candles, the stuff 
had to be scraped off. This was a feature on 
bright work, &c., and I soon found that 
these candles dripped but very little anyhow, 
and they didn’t gutter any. I then inaugu- 
rated a test, and found that a star candle 
burned two inches nearly while the others 
burned an inch. This accounted for their 
cleanliness. The material was only melted 
as fast as needed by the wick, and it was all 
used. This put a new face on the thing, and 
I figured some. As a result of the figuring, 
I used these candles, thereafter, at thirty-five 
cents as being cheaper than the star at 
eighteen. I forget the brand of these can- 
dles—I am giving you lots of useful informa- 
tion, you see—but I think they were paraf- 
fine. They were elegant looking, and I 
found the men got into the habit of chewing 
them like gum, and soon I got into it myself. 
This ought to be considered in the calcula- 
tions, for, unless you can confine the chew- 
ing to the fag ends, it will count up. 





are happy while a cut lasts, but when it 
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* * * * T thought the candle business 
as good as it could be, but still I was trying 
to get lots of work out of adark shop. I 
saw that unless the shop, as a shop, was 
made fairly light, the night work never 
could be brought anywhere near the day 
work. I tried to fix things. I gave each 
man a gas jet, as usual, and a candle, as 
usual. Then I put in wall brackets every- 
where, and put chandeliers with four lights 
in every important neighborhood. This did 
the business. Men could see each others’ 
noses, and a man could go and get what he 
wanted without sneaking all over the shop, 
like Judas Iscariot looking down a rat hole 
for eighteen pence. The men were now do- 
ing lots of work o’ nights, and so was that 
gas meter. I kept time and watch closely, 
and found the thing didn’t pay. I must let 
my pipe-fitter cut the gas-meter’s part en- 
tirely out of the play, or else the play must 
stop. Gas cost three dollars. I thought of 
using coal oil for the side lights and chande- 


was daytime, and, while the newspapers were 
talking of the hopes of Mr. Edison being 
able to subdivide the light, we found the 
handsomest man I ever saw, shut up in a 
darkened room, with eighteen lights on a 
single circuit. It was Mr. Brush. After 
figuring awhile, we went off, engaged to re- 
turn after dark. The shop is a big concern, 
and was crowded with orders—running till 
nine every night. We returned in the even- 
ing, and, for the first time in my life, I had 
the satisfaction of seeing a regular machine 
shop really lighted up at night and doing 
effective business. There was no impedi- 
ment to travel, no wondering if a certain 
thing was in a certain place. The inside of 
the shop was light. The keen satisfaction 
we both had was all that came of the trip. 
Bennett could not stand the price, and the 
company had the geod sense to stick to the 
price while they were full of orders. 

The Cincinnati Exposition was illuminated 





by the Brush Company, and this winter 





liers, and then I thought of the chimneys, | promises to keep Bennett busy all night. He 








side of the beams or deck is used for the 
purpose, but the under side is preferable, 
being equally reliable and more easily meas- 
ured. 

Having ascertained the longitudinal line, 
which in Fig. 1 is represented by a, drop a 
perpendicular therefrom to the keel, a short 
distance in advance of the position of the 
forward bearing of ;the engine (see B, Fig. 2). 
If it does not fall exactly in the middle of 
the keel, adjust by lines N and Y, Fig. 1. 
Upon this vertical line must be found the 
point which shall correspond with the cen- 
ter of shaft at the forward bearing. The 
height, which is taken from the drawings 
furnished, must be measured from the rabbet 
of the keel, allowance being made for the 
depth below. In some cases a more reliable 
plan might be to bore a hole entirely through 
the keel, and measure from the bottom. <As- 
sume @é, Fig. 2, as the proper distance, then 
e will be the center of shaft on forward 
bearing, at which place erect a target; like- 
wise at the stern-post, measure up from the 
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and wondered how they would stand the 
racket. I decided they would not do at all. 
I could not use coal oil. 
thought struck me. I brought the secretary 
of the gas company around to the shop, and 
had everything prepared for him. Every 
burner was doing its loudest, and I told him 
to look at that. I showed him last month’s 
big bill, and told him to look at that. 


the plan, and he was still further pleased. 
Then I told him if he didn’t give us gas at 
one-fifty, I would stop it to-morrow and put 
in coal oil. His jaw fell, and then rose in 
high and mighty argument. I won, and the 
gas staid in till we joined a couple of neigh- 


bors on the same block, and put in a gas ma- | 


chine of our own. 

* * * * My experience then, and 
since, has confirmed me in the opinion that 
night work can never approach day work in 
cheapness, unless the atmosphere can be 
made light, as I did it, or otherwise. Of 
late years, the electric light fwrore has 
opened up something new in this line. 
Some time ago, I looked into the electric 
question, as applied to shops. I found lots 
of makers who intended, some day, to offer 
me the best and cheapest light, &c., but I 
found that the Brush Company were doing 
the thing every day, putting the complete 
thing into shops, and rolling mills, and fac- 
tories of all kinds. This fixed the matter of 
good intentions, so I opened up on the com- 
pany. They sent estimates under guarantee 
of satisfaction. The outfit complete, giving 
lights for each shop, the office, &c., would 
cost only twenty-seven hundred and eighty 
dollars. This staggered me. We couldn't 
Spare the money, and soI came to the con- 
clusion that the electric light hadn’t got com- 
pleted yet, anyhow. Last winter, Bennett 
found his shop running every night, and he 
took up the subject of electric lights. He 
has a long shop, splendidly suited for it. 
We conferred together, and went out to 
Cleveland to see the Brush Company. It 





Then a happy | 


He 
was pleased. Then I told him how much | 
we increased the value of the workmen by 
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pane had a relapse and has now bought the 
| apparatus which was used in Cincinnati. It 
will reach here soon and will be put up in- 
stanter. I propose to watch Bennett’s shop 
closely, and you shall hear something from 
this light, be it for good or for evil. 

* * * * T wrote you something of mi- 
crometer gauges in my last letter, and I send 
you herewith a letter referring to this same 
tool. It was not intended for you or for 
me, but we have got it all the same. 

DEPARTMENT OF AGRICULTURE, 
Wasuineton, D. C., July 19, 1879. 
Messrs. Brown & SHARPE, 
Providence, R. I., 
Gentlemen: 

Please send me by mail one of your microme- 
ter calipers with capacity from one inch to 
|zero. 1am an amateur mechanic, and have 
| lived without such an instrument as long as it 
|is bearable. I have a fine lathe, a wife, and 
| three lovely children; a breach-loading fowl- 
| ing piece, telephone, and a homestead in the 
country, and yet I am not (perfectly) happy 
by the four-thousandth part of an inch. In- 
closed please find $5.00. 

Respectfully, 
JAMES P. S 

* * * * Tf degrees of happiness are 
measurable, this gentleman ought to! get 
something larger. * * * * 








Very respectfully, 
CHORDAL. 
—_————_ +e — 


Putting Shafts in Screw Vessels. 





Mr. Editor :— 

In the many scientific journals now before 
| the public, I do not remember ever having 
| seen an article on the above subject; I think, 
| therefore, a few plain remarks, in regard to 
| the same will not come amiss, and may pos- 
| sibly be of interest to some of the many 
‘readers of your valuable paper. 

The first proceeding of importance is to 
| determine the fore and aft center line of the 
| vessel, that being a governing principle in 
| the placing of the shaft. In order to find 
| this line the deck beams must be measured 
|at intervals for the center point and these 
| points connected. 











Fig. 5. 


bottom of the keel the required height, in 
order to find a point which shall be the cen- 
ter of the stern bearing, this height being the 
radius of propeller, plus two inches for clear- 
ance above the shoe (see ¢, d, Fig. 2). Next 
find the center of the stern-post, which is 
done by measuring it at different points and 
drawing lines through them; a division at 
the opening will not do, as there may be more 
of a bulge on one or other of the sides. 

We have now the point e at the forward 
bearing, also the point d at the stern-post, 
and it becomes necessary to connect them in 
some manner, in order to locate the point /, 
or center of opening through the deadwood 
on the inside of the vessel. This may be 
done by targets, at points between e and d, 
and sighting through them a lighted candle 
(owing to the darkness of the hold), being 
held at the opening in the target on the op- 
posite side at ¢ as a guide. 

Fig. 3 is a section of the deadwood at f, 
on the inside of the vessel, and is composed 
of four pieces of timber united as in the 
sketch, showing the opening left by the car- 
penters. 

Targets are metal plates having holes or 
slits through them. 

It is the practice, now, at large shipbuild- 





| ing works, when constructing a vessel, to 
| wake the opening through the deadwood 
| true to line, and sufficiently large, so that no 


In some cases the upper | boring is required, but with vessels built at, 


and received from, distant points, to be fur- 
nished with screw shafts, it becomes neces- 
sary to resort to the boring bar, either to 
correct or enlarge the opening, in which case, 
proceed as follows: With d as a center, de- 
scribe a circle large enough for the sleeve 
and lining surrounding the shaft; on the in- 
side, perform the same operation; if f does 
not fall in the center of the opening, rectify 
as per accompanying sketch. 

The measurements for boring the dead- 
wood are now complete; assume the shaft 
to be eight or nine inches in diameter; a 
large boring bar, say six inches, would be 
used, either with boring head or bar. The 
bearing for the bar is usually bolted to the 
stern-post, the boring commenced from the 
outside at d, and when finished coming 
through the deadwood at /, as the center on 
the inside of the vessel. It is not absolutely 
necessary to bore from the outside in all 
cases, for it is a matter of convenience alto- 
gether, and is often done from the inside. 
Whilst the boring is progressing, the founda- 
tions for the engine and thrust-bearing should 
be in process of construction. The bore 
when completed is ready for the reception 
of its linings, which, in the first place, con- 
sists of a lead pipe about a quarter inch in 
thickness run through the entire opening and 
turned over at each end, making a water- 
tight joint on the outside. This pipe was 
formerly set out with a die on the boring bar, 
soas to make it conform exactly with the 
bore; at the present time, however, instead 
of expanding it with the die, the practice is 
to use a wooden drift, which answers every 
purpose. 

Secondly.—Where first-class work is re- 
quired, a copper pipe, having been previously 
attached to a stuffing box, is put through 
from the inside, and after the box has been 
fixed in position, at the point f, the other 
end of the pipe is turned over similar to that 
of the lead pipe. A composition sleeve, 
from half to three-quarters of an inch in 
thickness, and fitted with lignum vite bear- 
ings, is next forced into a saddle and bolted 
to it. The saddle is then placed in position, 
and firmly secured to the stern-post, these 
forming the stern bearing. The bed plate of 
engine and the thrust bearing are now bolted 
to their foundations, the journal boxes put 
in their respective places, after which a line 
can be run through the points e, f, d, to as- 
certain that everything has been accurately 
placed. The shaft is usually set parallel 
with the load line, and, where it comes in 
contact with the lignum vite bearings, has a 
hollow cylinder of brass tightly driven on, 
secured by screws, the shaft having been 
turned down to receive it. The end is made 
taper for the propeller, and, when run into 
position, which is done from the outside, or 
point d, the propeller is keyed on the taper 
end, also further secured by a washer, held 
in place by composition bolt screwed in the 
end of shaft. 

The lignum vite bearings in the sleeve are 
composed of blocks or slabs dovetailed into 
it, the grain of the wood in the slabs running 
towards the center of the shaft, in the man- 
ner of radii or rays, and having spaces be- 
tween them for a circulation of water, and 
to decrease the bearing surfaces. The slabs 
or blocks are first boiled in linseed oil, to fill 
the pores of the wood, that they may not 
swell when in contact with the water, thus 
preventing an increase of friction. Where 
the stuffing box and saddle come in contact 
with the wood, it is necessary to apply a 
thick coating of red lead, to prevent leakage. 

Fig. 4 shows the shaft, with the brass 
cylinder surrounding it, in position in the 
sleeve, and the sleeve permanently fixed in 
the saddle and bolted to it, showing, like- 
wise, the taper end, for propeller, with 
washer and bolt. 

Fig. 5 is an endwise view of the sleeve, 
showing the arrangement of lignum vite 
slabs or blocks, and water spaces. 

It may be proper to remark here that a 
vessel’s lines are not always the same before 


and after launching, more particularly with 
very long ones. It is, therefore, advisable, 
after the shaft and screw are in position, to 
have the vessel afloat, before finally erecting 





the angen, as much greater accuracy is thus 
insured, H. L. Srectwaagen, M. E. 
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Boiler Proportion and Construction—Steel 
Plates—Punching vs. Drilling. 


BY WM. H. HOFFMAN, M. E. 





In regard to the effect of punching on 
steel plates, it can be stated with safety that 
steel plates of suitable grades are far more 
liable to beinjured by punching than wrought 
iron. Builders of steel boilers, who punch 
their plates, generally ream the holes to a 
standard size for rivets, or at least they 
should do so, and if they would anneal the 
plates after punching, they would further 
restore the strength, in a great measure de- 
stroyed by punching. 

But I cannot see the use of punching steel 
plates, and then adding another expense in 
two extra operations to get the plates back 
to anything near their original strength. I 
believe that all steel plates should come 
from the rolling mill annealed to their proper 
working condition, as the mills are fitted with 
annealing furnaces or ovens constructed on 
scientific plans, and most of our boiler shops 
are lacking in this particular at least. Then, 
in preparation, they should be drilled by a 
machine similar to one designed by the 
writer. This machine carries twelve drills, 
vertically arranged, of course, in a carriage 
which is automatically fed downwards with 
an adjustable feed, drilling twelve holes at 
one operation, the drills being returned after 
the down stroke by a quick automatic return 
motion. The drills can be spaced or separa- 
ted from 134 to 234 inches from center to 
center. The tables for holding plates are 
also moved automatically and by hand when 
desired. 

Five years ago I proved, to the satisfaction 
of several of our expert boiler makers, the 
correctness of the principle of drilling both 
steel and wrought iron plates, by designing 
and constructing an automatic universal ma- 
chine for drilling and tapping locomotive 
fire boxes, screwing in the stay-bolts, and then 
cutting them off. I believe the machine is 
now at the celebrated Brooks Locomotive 
Works. It is thoroughly portable, being on 
small trucks, and is adjustable in every direc- 


tion, the drill traveling-head having three 


motions, and is fitted with a universal ball 
chuck for holding drills, stay-bolts, and cut- 
ting-off tool. The machine is furnished with 
universal clamps for holding it to a great 
variety of work outside of boiler construc- 
tion, in fact, it is a boiler and machine shop 
tool, power being transmitted to it by a small 
rope. 

When the improved machine tools in boiler 
making once get a firm foot-hold, the wonder 
will be that they were not adopted years ago, 
for they certainly have been talked about and 
dreamed over for more than a dozen years. 
When they are finally accepted as standard 
tools, the boiler will then be on the same plane 
of perfection in the matter of construction 
as the engine, and its life will be materially 
lengthened, and the boiler builder will be as 
proud of the finish and accuracy of his work 
as our modern engine builder of to-day. 

Where wrought iron plates are used and 
punched, the drilling machine should have 
come into play, reamers being inserted in 
the place of drills, and the holes finished to 
a standard size. Without this precaution the 
boiler is an imperfect one. 

Steam riveting can be applied to wrought 
iron sheets with safety, but the hydraulic 
process should always be used on steel 
plates, and as little hand riveting along with 
it as possible. 


——_ +> —_—_ 


Some one rises to object to our stating 
that machinery agents never return from the 
Sweet Bye-and-Bye because their passes run 
out before they get there. Now we did not 
mean to hint anything—we are altogether too 
guileless for that. We merely intended to 
say that mill machinery men, as a usual 
thing, chin the denizens of the happy land so 
successfully, that they never feel disposed 
to return to these barren shores where pig- 
headed millers insist on 30 days trial before 
purchasing, and ten per cent. discount for 
cash.—American Miller. 


ii | 
New Screw Shaving Machine. 

The Screw shaving machine represented | 
by the accompanying cut, is made by the| 





It is furnished with ten spring collets, a) 
cross rest with two shaving tools, oil tank, 
dripper and countershaft. The collets are | 


lever without stopping the spindle, and hold | 
screws + to § diameter, increasing by six- | 
teenths; § to 1 diameter, by eighths, the} 
heads projecting from the collets to) 
receive the finishing cuts from the shaving | 
tools which are held in the cross rest. | 
The shaving tools are circular, and may | 
be sharpened by grinding without changing 
their form. Weight, 750 lbs. A machine 
for lighter work is also made by the P. & W. 
Co. 


————- ie 





Concerning Trade Literature. 





BY PARK BENJAMIN, PH. D. 





I am the possessor of a collection of sam- 
ples of trade literature ranging from the 
modest circular, first put forth by the tyro in- 
ventor, to the plethoric catalogues of the 
hardware manufacturers. These number, 


Pratt & Whitney Co. of Hartford, Conn., | 
for finishing the heads of machine screws. | 


opened and closed in the spindle by a hand- | 





perhaps, a thousand or more, and they were 
gathered during the editing of an extensive | 
mechanical work, over a period of some three | 
years. ‘They are a suggestive lot to me—in | 
more senses than one—and especially so, | 
rather, for what they might be than for what 
they are. 

I have recently been overhauling and classi- 
fying them. I divide them—first, into those 
which teli something useful to know, or are 
good to have at hand for reference; second, 
those which try to give some information, but 
don’t; third, those which tell nothing at all 
and seemed to be so designed. The first are 
so few that I may be pardoned for mention- 
ing three shining examples—in the catalogues 
of Messrs. Prescott, Scott & Co., of San Fran- 
cisco, Messrs. W. Sellers & Co., of Philadel- 
phia and Messrs. J. A. Fay & Co., of Cincin- 
nati, either of which is a valuable mechan.- | 
ical work. About the others, and, in fact, 








| 
phlets in general, I have something to say. | 


my shelves. It relates to three machines and 
some tools. There are a few indifferent en- 
gravings from which I defy any one to ex- 
tract the faintest idea as to the construction 
of the apparatus, beyond such as might be 
gained by contemplating their shadows on the 
wall. These illustrations are smearingly 
printed on bad paper. There isa gorgeous 
red cover—red and gold—which I suppose is 
intended to make some amends for the poor 
interior. I turn to the descriptive matter. 
For each machine I learn that this “ our 
number 0” (or 00 or 000, just as if there 
were not enough numerals in the language) 
patent excelsior * * , made of strong and 
durable material of improved form and 
‘‘having our new style of bearings.” I am 
also assured that it supplies a want long felt 
and (with many emphatic italics and ‘‘ small 
caps,”) is vastly superior to any similar con- 
trivance known. On the last page is a price 
list—half blank, which somehow always 
conveys, to my mind, the notion that the 
seller is desirous of taking anything he can 
get. Over the figures—and I presume for 
my especial benefit—is the red rubber-stamped 
information, that a discount of 30 per cent. 














of the prices which are stated will be made 
to me for cash. If I remember rightly, this 
catalogue was the only reply vouchsafed to a 
very carefully prepared set of questions, sent 
to the manufacturer, and designed to elicit 
the particulars of the construction and 
working of his products. Linfer, that that 
price list satisfies his customers; though for 
my part, I never could appreciate the econ- 
omy which prevents a man printing a new 
price list whenever he changes his figures. 
Some one showed me recently a price list 
printed in 1869, which is still issued by the 
manufacturers with the statement that they 
give 80 per cent. discount from its quotations. 

I had nearly forgotten the ‘‘ testimonials ” 


ScrREW SHAVING MACHINE. 


—there are two pages of them in fine type. 
Jones, foreman of the so-and-so works, says 
that he wouldn’t be without the 0. Excelsior; 
Brown ‘‘thinks”, it is ‘‘ the best thing he 
ever saw;’ Smith wants another sent him 
as it ‘‘fills the bill.” This is highly in- 
structive, I dare say, to the publishers of the 
pamphlet, and to the shop-mates of Brown, 
Smith and Jones, but somehow I fail to 
gather any novel or satisfying information 


about the great mass of catalogues and pam- | from the statements. 


I take it, that the object of a trade pamphlet 


I have taken a catalogue at random from | is to give information to the public, which 





New SHAPER CENTERS. 


shall be beneficial to the manufacturer. It 
should contain, 1st, a description of the 
machines produced; 2nd, what they do; 34d, 
how they do it; 4th, their special advantages; 
5th, such proof as can be obtained of asser- 
tions made; 6th, prices, discounts and like 
details. All this can as well be put in con. 
densed form in a simple circular relating to 
one machine, as in the bulkiest volume de- 
scribing the varied product of a huge factory. 
In the vast majority of cases nothing of the 
sort is done, and, instead, countless publica- 
tions are issued similar to that which I have 
attempted to dissect. 

The use of pictorial representations of ma- 
chines is becoming every day more common. 
With constant practice engravers are advanc- 
ing in their art, and mechanical engraving 
has risen to be a trade specialty. Where 
these illustrations are first made by the scien- 
tific periodicals they are generally good; on 
the other hand, when the manufacturers 
make them, they are, as a rule, bad or infe- 
rior. This rule, like all others, has some ex- 
ceptions, but I speak of the great bulk of 
small illustrations in catalogues. There is 
no economy in a cheap and poor engraving, 





Fine wood cuts print better and always look 
well, especially if electrotypes from them be 
used for printing and the original be retained, 
as it should be, simply as a mould to electro- 
type from. There is, beside, a great deal in 
the way a machine is represented. There is 
no reason why it may not be treated artistic- 
ally and picturesquely. No one ever saw a 
machine floating idly in space, as most of 
them are depicted; and no one will -deny 
that it makes a much more attractive picture 
when surrounded by all its accessories and 
shown in the shop at work. It may be that 
the cut thus made will cost a little more; but 
I doubt the economy of the saving as much 
as I do the mistaken notion which impels a 
manufacturer to reduce his advertisement 
to infinitesimally small space, and print it in 
some thousands of newspapers, not one of 
which any of his customers is likely to see, 
instead of properly presenting it in the proper- 
ly circulated trade periodicals. 

The description of what a machine is and 
how it works should be clear, concise and to 
the point. Its advantages should be summed 
up separately in a few orderly and telling 
sentences. Glowing adjectives and exag- 
gerated assertions carry no weight. Every 
one knows that the manufacturer is, let us 
say, somewhat prejudiced in favor of what 
he makes, and not always in love with his 
competitor; and when it is very easy to pick 
out a couple of catalogues from competing 
firms—such as are now before me—in which 
each concern fairly exhausts the language in 
making diametrically opposite statements. 
Well, the matter is just a little perplexing 
to the seeker after accurate information. 

After the advantages are stated, back them 
up; not with what Jones thinks or Brown 
supposes, but with fact. If you have no fig- 
ures except those determined by yourself, 
give them with all the data on which they de- 
pend, so that they can be verified. Tell 
Brown that you are deeply grateful for his 
good opinions, but you would be more so if 
he would furnish you with a record of the 
machine’s work, and let that speak. Of 
course, no proof is so good as the results of 
an impartial test by a reliable engineer, with 
all the details given; for it is just possible 
that when Jones sends you his testimonial he 
thinks to get a fine advertisement for him- 
self when you print it. If the machine 
worked indifferently, he would never want 
you to tell the world that his concern uses in- 
ferior apparatus. There is no ‘‘getting 
around” the results of an impartial test. A 
competitor must either make a better show- 
ing in the same way or subside. 

As for prices, this subject has been so fully 
discussed that I need add no more than that 
there seems to be a sensible opinion—that the 
discount business is overdone, and many peo- 
ple favor positive figures stated and adhered 
to. 

May be my notions as above detailed are 
Utopian, and the publisher of the red and 
gold catalogue, I dare say, knows countless 
reasons why they are utterly chimerical and 
absurd. Nevertheless, if all the trade publi- 
cations on my shelves were prepared some- 
what asI have indieated, I should feel my- 
self the possessor of a very valuable library 
of works on American mechanical practice. 
—_ —— 


New Shaper Centers. 








The cut herewith shows a new design for 
shaping machine centers, made by the Hen- 
dey Machine Co., Wolcottville, Conn. They 
are made especially for their 24-inch shapers, 
an illustration and description of which was 
given on page 10, number 5, of the present 
volume of AMERICAN Macuinist. The cen- 
ters can, however, be used on any planer. 
They consist of a heavy cast-iron table, 24 
inches long, which may be fastened in place of 
the shaper vise (and can be used without cen- 
ters for planing long work, as the shaper re- 
ferred to has a stroke of over 24 inches),a head, 
or center, which carries the index, and can be 
used by itself, on the regular shaper table, 
for any work which can be done on an ar- 
bor, as the spindle has a taper hole to corre- 
spond with the Morse No. 4 drill shank. 
Work can be put on the arbor, placed in this 
center, and worked around by the worm in 
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the index plate; or it can be moved around, 
by the index pointer, to any graduation on 
the plate. The back center is made to raise 
and lower for planing tapers. These centers 
can also be used on the perpendicular face of 
the shaper table for planing long, square, or 
round work on the end, and can be used on 
a drill press for a great variety of work. 
The index is from the works of the Brown & 
Sharpe Manufacturing Co., and can be relied 
upon for accuracy. 

————__ c= oe 


Cutting Screws in the Lathe. 





FROM DESIGN AND WORK. 





The usual method of accomplishing this 
work is by means of the apparatus attached 
to and forming part of what is termed, in 
trade circles, a screw-cutting lathe, which 
consists of the ordinary lathe, supplemented 
with a screw running the entire length of the 
bed, and capable of being made to gear in or 
run free of the slide-rest, which is fitted to 
travel on under-cut plunges the whole length 
of the lathe bed. The revolutionary motion 
of the mandrel is imparted to the screw— 
called the leading screw—running the length 
of the bed, by means of a series of toothed 
wheels called change wheels. It will be at 
once apparent that the ratio of these wheels 
determines the comparative rate of revolution 
of the mandrel and the leading screw, and 
that of course, in effect, controls the rate, 
pitch, decimal value, or number of threads 
to the inch of the thread to be cut on the 
work revolving between the lathe centres. 

Before considering the points involved in 





calculating the ratio of the wheels required 
to cut a thread of predetermined rate, it will 
be advisable to consider what the process 
really is; therefore let us clearly understand 
the theoretical principles before discussing 
the details of the practical application of 
them in workshop practice. Though many 
methods have their special advocates and 
claims for consideration, yet the principle of 
all is nearly the same, and it is only the detail 
of explanation which makes the one or other 
course of calculation the better understood 
and consequently the more readily adapted, 
and what to one may appear a process quite 
incomprehensible is to another, who may be 
in no way better qualified to comprehend, 
quite a simple and thoroughly understood 
process. I can only understand this apparent 
anomaly to result from an obscurity in the 
explanation. 

Before attempting to carry out its practical 
application, the theoretical principles of 
screw cutting in the lathe should be thor- 
oughly mastered; and, in fact, this truism 
holds good in all processes, though more 
especially those involving mechanical ma- 
nipulation. Let us suppose a cylindrical 
rod turned perfectly true and running be- 
tween the lathe centres and a cutting tool— 
attached to anut working on a screw—revolv- 
ing in fixed bearings parallel to the cylinder 
or line of centres, placed im a suitable posi- 
tion for turning or cutting the cylinder. Now, 
it is evident that, on the lathe being revolved 
and the rotary motion of the cylinder im- 
parted to the screw, the tool attached to it 
will move in a direction parallel to the axis 
of rotation of the cylinder, and if the point of 
the tool be brought sufficiently near to cut the 
periphery of the cylinder, a spiral groove or 
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thread will be traced thereon. It is also 
evident that if the cylinder and the guide- 
screw make isochronous revolutions—i. ¢., 
revolve at the same rate—the thread on the 
cylinder will be of exactly the same rate as 
that of the screw which guides; and, further, 
if the guide-screw and the cylinder revolve 
in the same direction, the threads will be in 
the same direction; but if these revolutions 
are in opposite directions, the threads will be 
reversed—that is to say, one willbe right and 
the other left-handed. Again, when the ratio 
of the revolutions is made to vary, the ratio 
of the screw guiding and the screw-nut will 
vary in the same proportion, and if the 
cylinder makes two complete revolutions to 
each one of the leading screws, the spiral 
traced will be twice as quick as the one that 
guides. 

We willsuppose this guide-screw—as above 
mentioned—to be right-handed, and to have 
four complete threads to each inch linear 
measurement, and that motion from the 
mandrel is imparted to the screw by a series 
of wheels, which are called change wheels, 
and for facility of explanation we will sup- 
pose to have teeth cut on their peripheries, as 
of course they do have in practice. When a 
wheel is fixed to the mandrel, and another of 
the same size—7. e., number of teeth—fixed 
to the guide screw, and these two wheels are 
brought into gearing or revolving, the man- 
drel will get the result explained above—viz., 
a thread of four threads per inch will be cut 
on the cylinder; and as the wheels, and with 
them the screw and cylinder revolve, in op- 


posite directions, the thread traced will be 
left-handed. However, to produce a right- 
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handed thread, it is only necessary to separate 
the two wheels sufficiently to get their teeth 
out of gear, and connect up the motion by an 
intermediate wheel, the size of which will 
have no effect on the ratio of the rates cut, 
and this will cause both cylinder and screw 
to turn in the same direction, and, as we 
have already demonstrated, a right-handed 
screw will be the result. The relative velocity 
of the mandrel, which is that of the work on 
which the screw is to be cut, to that of the 
guide-screw, may be regulated as required, 
and right or left-handed screws of any pitch 
—limited only by the number and variety of 
the change wheels one is able to use— can be 
cut by employing wheels proportioned, and 
the rate of the leading screw being known, 
this proportion is simply a matter of calcula- 
tion, involving no very intricate rules. This 
explanation of the theoretical principles will 
enable a mere tyro to comprehend the 
rationale of my subsequent theories, and will, 
I think, materially assist in making clear the 
process. 

Let us now consider the terms we are deal- 
ing with, as a variety of synonymous expres- 
sions often perplex persons net thoroughly 
versed in the subject. Screw-threads are 
described in various ways, and, by way of 
example, the same thread may be said to be 
fin. pitch, meaning that the distance apart 
of the threads, measuring in a straight line 
from one thread to the corresponding part of 
the next convolution, is one quarter of an 
inch, or it may be said to have four threads 
or turns to the inch, meaning that if the same 
were revolved four times in a nut fitting it, 
the longitudinal motion would be 1in., or it 
could be termed .25 pitch, which is precisely 
the same as the first example, the vulgar 





fraction being replaced by its decimal 
equivalent. Similarly, the word pitch is often 
replaced by its equivalent term rise. 

The rule for finding the relative sizes or 
number of teeth of wheels required to pro- 
duce a screw of given pitch is most simply 
expressed in the form of a rule of three sum, 
thus:—The rate of the guide screw :, the rate 
of the screw to be cut ::, the diameter of the 
wheel on the mandrel :, the diameter of the 
wheel on the leading screw. Thus written 
the sum becomes comprehensible to all who 
have made themselves acquainted with the 
rudiments of arithmetic. As an example, 
suppose we want to cut four threads per inch 
a guide screw of 4-pitch :, then we should 
write out the proportion thus —:—, 4 (guide 
screw) :, 4 (thread to be cut) ::, any con- 
venient sized wheel on mandrel :, its dupli- 
cate on the guide screw. In this example it 
is seen at a glance that the rate of thread to 
be cut and that of the guide screw are the 
same, and by the theorem above given we 
know that the wheel will be similarly pro- 
portioned—~. e., identical—and also that the 





introduction of an intermediate wheel will be 
necessary to make the thread cut right_ 
handed. 

Another rule for obtaining the same result 
is this:—Write down in the form of a vulgar 
fraction the number of threads on a given 
length—it may be an inch, a foot, or any 
length of the guide screw, and the number 
of threads on an equal length of the screw to 
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be cut; then multiply both, which will not 


cand in the form of numerator and denomin- 
ator of a number equal to some two wheels 
in the set of change wheels available; then, 
by putting the quotient of the guide screw 
on the mandrel, and that of the rate required 
on the guide screw, the result will be a com- 
bination of the required ratio. Example 
wanted to cut a screw of twelve to the inch, 
with the same leading screw as before—viz., 
four pitch. Write down, as I have directed, 
7s, and multiply by a number to produce 
figures equal to some two change wheels— 
say 5; then ;4 x 5 = 28. If you have two 
wheels of these numbers, put 20 on the 
mandrel and 60 on the guide-screw, and the 
desired result is attained. In exactly the 
same way, by using multiplicands of 8, 10, 
12, and 15 respectively, we find that the 
following wheels will answer equally the 
purpose :—,4, x 8 = §%; or 74 x 10 = 4%; or 
ys X 12 = 48,; or x x 15 = 44%, and so on. 
The set, or rather pair, of wheels, would be 
selected according to the suitability of the 
particular sizes; in any case the result would 
be the same—either combination would cut 
twelve threads per inch. 

The foregoing examples are of the simplest 
character, and the method of working them 
out is superficially apparent. Let us now 
consider what does not come under this 
heading, and will require more elaborate 
calculations. First, there are some threads 
which positively cannot be cut with accuracy 
with certain sets of change wheels, and a 
ready means of distinguishing these is very 
desirable; they can be told at a glance by an 





experienced hand. In brief, all prime num- 





bers which have not an equivalent wheel, or 
are not aliquot parts of some wheel in the 
set, cannot be cut. Prime numbers are those 
only divisible by unity, and some of the low 
ones are 8, 5, 7, 11, 18, 17, 19, etc., and when 
one of these numbers forms a figure in the 
calculation we at once know that the desired 
ratio cannot be found, except we have a 
wheel equal to a multiplicand of such prime 
number—¢e.g., with a wheel of 30 we can cut 
three and five, 35 will do for seven, and 55 
for eleven; nineteen can be cut with a wheel 
of 95, and so on; but when the primes be- 
come large, their multiples are beyond the 
range of an ordinary set of change wheels— 
say twenty seven, which would require a 
wheel of 135, and usually sets do not go 
beyond 120 as the largest. For all practical 
purposes those prime numbers over twenty 
have no claim on our attention, as 26 or 28 
threads per inch would serve all the purposes 
of 27, and these two former can easily be cut 
with the ordinary wheels; it is only to guard 
against the possibility of tyro readers trying 
in vain to calculate a series of wheels to 
produce an impossible (with the means at 
hand) result. 
——-— e>e —— 
Automatic Wire Straightening and 
Cutting Machines. 





The accompanying cuts represent a new 
device for straightening and cutting wire 





alter the relative proportions of the numbers, | 
by a number which will produce a multipli- | 


automatically ; the cut on the left represent- 








ing a machine for cutting short lengths, and 
that on the right—the same style of machine 
with attachment, for cutting about five feet or 
less at a time. When straightened wire is 
run out too long without support the outer 
end will sag more or less according to the 
size of the wire, and will also, if fed out by 
power against a stop or gauge, spring or bend 
before it can be cut off, either of which will 
prevent its being cut in accurate lengths. 
The device here represented will, it is 
claimed, obviate both these difficulties, and 
enable wire to be cut to any desired length 
with absolute accuracy. 

The operation of the machine is as follows: 
The wire enters from the left, through the 
rotary straightener shown, and as it emerges 
passes between a pair of adjustable feed rolls, 
(the pressure on which is regulated by the 
hand wheel seen at the top,) and is carried 
through the die seen in the short machine, 
and against the gauge or stop shown on the 
cut-off lever. This lever turns on a fulcrum- 
pin in the middle, and its lower end connects 
with a cam on the shaft that carries the 
balance wheel and driving pulley. As the 
shaft revolves, this cam throws the lever 
forward and cuts off the wire instantly. The 
small pulley shown above the shaft of the 
balance wheel drives the feed rolls. The 
balance wheel having a turned face may be 
used as a driving wheel instead of the pulley, 
whereby a different length may be cut. 

The length of cut on this machine can be 
adjusted from about eight inches down to 
that of the shortest rivets, varying by the 
smallest fractions, as desired, the pieces 
being cut very rapidly. 

In the long machine the fulcrum-pin of 





the cut-off lever is fastened to it, and runs 
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out in the form of a shaft to about the length 
that the machine is intended to cut. The 
bar seen above is connected with the cut-off 
lever, and has a groove of about the size of 
the wire to be cut, running its entire length. 
A movable, ‘adjustable gauge at the outer 
end is connected by a wire with a clutch on 
the cam shaft, and as soon as the wire, pass- 
ing through straightener, feed rolls, and die 
into the groove, strikes this gauge, it is 
pushed out a little, pulling the wire and 
throwing in the clutch, whereby the motion 
of the revolving balance wheel is communi- 
cated to the cam shaft, and the cut-off lever 
is made to work. At the same time the mo- 
tion of the long shaft, or fulcrum, by means 
of the small levers and springs shown above 
the grooved bar, throws a cover off the 
groove, and the cut-off wire drops in the 
forked receptacles, seen below. If the last 
piece of the coil should not be long enough 
to strike the gauge, it will remain in the 
grooved bar, in which case the handle seen 
above the bar may be depressed, which will 
throw the above-mentioned cover off and 
allow the piece to drop out. Wire can be 
cut on this machine very rapidly; one in- 
tended for cutting % and smaller wire in 
lengths of sixteen feet having cut six such 
lengths per minute while running at a mod- 
erate speed. 

These machines are manufactured by the 
inventor, Mr. John Adt, at New Haven, 
Conn., who has made a study of this class 
of machinery for years, having probably 
constructed more machines of different kinds 
for straightening and cutting wire than any 
other machine builder in the world. He 
recommends this machine as being superior 
to anything he has heretofore made, and, as 
he believes, to anything else now in use for 
the purpose. The machines, as illustrated, 
are furnished of different sizes suitable for 
any size of wire in use, and the prices are 
said to be very reasonable. Roll straighteners 
are furnished in place of the rotary on the 
smaller sizes for those who prefer to use 
that kind. 

———--=m 


Compressed Air, 








No. II. 





BY JOHN FISH, M. E. 





By means of passing the compressed air 
through hot water, the great difficulty of 
utilizing air economically, at great initial 
pressures, by expansion, has been overcome. 
And, at the present time, there does not 
seem to be any difficulty at all in using com- 
pressed air, economically, on engines, for 
city tramways and tunnels, for mines, and 
many places where steam would be particu- 
larly objectionable. 

One very important advantage, in using 
compressed air, is the ease with which it can 
be transmitted from piace to place, and to 
great distances, with a very small percentage 
of loss of the initial pressure. It has been 
carried, through pipes, a distance of four 
miles, losing only about four per cent. of the 
original pressure. Where water power can 
be utilized for compressing air, its cost as a 
motor, taking into consideration the ease 
with which it can be carried through pipes, 
a distance, say, of ten miles, or even more, 
will make it one of the cheapest and most 
convenient motors that is known at the pres- 
ent time. 

Where steam power is the only means 
available to compress the air to be used, say 
on light lecomotives for city traffic, where 
horses have been hitherto used, on elevated 
railroads, and for hauling of ore in tunnels, 
for mines, by using engines having a valve 
motion, adapted to work the air from a very 
high initial pressure down to atmospheric 
pressure, the power can be utilized with a 
degree of economy that cannot be obtained 
by the best steam motors in present use. 
For stationary purposes, where light powers 
are needed for small engines, for driving 
printing presses, sewing machines, &c., one 
large engine, running continuously, and 
charging reservoirs of sufficient capacity, 
could furnish air as a motor, for such small 
engines, at a cost less than they can be run 


at present, with their small boilers, not to 
speak of the absence of danger from fire, ex- 
plosion, cost of attendance, and repairs of 
boilers. 

For underground railroads, such as the 
Metropolitan in London, which has undoubt- 
ed advantages over the elevated railroad sys- 
tem, such as freedom from danger should 
the train jump the track, and obstruction of 
the streets; still the underground system has 
the drawback of lack of ventilation, which 
makes it, having to use steam motors, almost 
unendurable to the passengers. Compressed 
air as a motor meets this difficulty at once. 
And at the same time that it propels the 
cars, gives to this system of conveyance for 
large cities, the most perfect ventilation pos 
sible. 

There is no question but there is a wide 
field open to engineers for the improvement 
of compressed air machinery. When air is 
compressed in a cylinder, heat is developed, 
the amount of‘ which is in proportion to the 
tension of the air compressed, the heat of 
compression adds to the volume of the air. 
But this heat has to be got rid of, either by 
conduction or radiation, and it represents so 
much work lost; consequently a higher press- 
ure has to be carried in the compressor, in 
order that we may finally have a given vol- 
ume at a given pressure, and at the atmos- 
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pheric temperature. If it were possible to 
absorb the heat in the compressing cylinders 
and to transfer it again, to a large extent, to 
the cylinder in which the compressed air is 
used and expanded, a very desirable and 
much sought for end would be obtained. 
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The Railway Age says: The term ‘‘a car 
load” has come to be about as indefinite as 
to quantity as the term ‘‘as big as a piece of 
chalk.” Formerly a car load meant ten tons; 
now it means anywhere from ten to sixteen 
tons, and has become useless and deceptive 
as even an indication of weight. The South- 
western Railway Association has therefore, 
very properly agreed that hereafter all freight 
except live stock shall be rated per 100 
pounds instead of per car load. 

ome 


The Hartford Boiler Insuraace Co. pub- 
lishes the following figures from the reports 
of its inspectors for August and September, 
1879: Whole number of inspection visits, 
2,813; whole number of boilers inspected, 
5,659—of which 1,866 were subjected to 
thorough internal and external annual in- 
spections. The whole number of defects 
discovered was 2,361, of which 569 were 
dangerous. These defects were in detail as 
follows: Furnaces out of shape, 158—438 
dangerous. Fractures, 194—93 dangerous. 
Burned plates, 172—50 dangerous. Blistered 
plates, 397—62 dangerous; cases of sediment 
and deposit, 272—72 dangerous. Incrustation 
and scale, 338—44 dangerous. External cor- 
rosion, 189—45 dangerous. Internal cor- 
rosion, 126—30 dangerous. Internal groov- 








jng, 17—5 dangerous. Water gauges out 


of order, 93—42 dangerous. Blow-outs 
defective, 28—6 dangerous. Safety-valves 
overloaded, 389—14 dangerous. ressure 


gauges defective, 189—39 dangerous. Boilers 
without gauges, 113—3 dangerous. Cases of 
deficiency of water, 8—6 dangerous. Broken 
braces and stays, 38—15 dangerous. Boilers 
condemned, 51. 





——<—>e—__——__ 


A firm in Westphalia—Koneeke & Behl— 
a short time ago brought to perfection a new 
needle-making machine, by means of which 
100,000 needles can be stamped and bored in 
a day of 10 hours. The exclusive right of 
using it, a German paper informs us, has 
been acquired by the house of Witte & Co., 
of Iserlohn, Rhenish Prussia, who are de- 
scribed as the largest needle manufacturers 
in the world. 
——_—_.pe—__—_- 

There is no patent law in Switzerland—the 
Swiss finding it more profitable to pirate the 
inventions of their neighbors and take out 
patents in other countries than to protect their 
own. If aninventor patents his process his 
countrymen will be let into his secret and 
become gratuitous sharers in its advantages. 
If, on the other hand, he does not patent it, 
he runs the risk of being robbed of the fruits 
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of his labor by the treason of a workman or 


the greed of a friend, in which event his 
secret would speedily become common prop- 


erty. It is one of the intolerable anomalies 
of the British Patent law that, while a Swiss 
may patent an invention and prevent its use 
in England or demand an oppressive royalty, 
an Englishman can obtain no protection for 
his inventions in the Confederation. It is a 
common thing for Continental manufacturers 
and others to purchase and patent inventions 
for the sole purpose of hindering their foreign 
competitors from profiting by them. 





—_+- 


Chas. Francis Adams, jr., has just issued 
‘Notes on Railroad Accidents,” in which he 
insists on the abolition of the whistle and the 
system of stopping trains full, at draw bridges 
as the Connecticut law requires. The ma- 
chinery by which both draw and grade 
crossings can be protected is known to rail- 
road men, and is in full use in England. This 
machinery, which is the electric ‘‘ block sys- 
tem,” provides against rear collisions, tracks 
broken at draw bridges or at switches, high- 
way grade crossings, and for the notification 
of agents and passengers at stations. 








Machine Finish. 





BY F. G. WOODWARD. 





It is gratifying to note that machinists are 
generally adopting plainer styles of finish and 
ornamentation. They are slowly learning by 
that best of tutors— Experience, that asmooth 
surface, whether curved or plain; is the most 
appropriate for every kind of machinery. 
They begin to realize that fine mouldings 
and beadings, with sharp inward angles, and 
all useless projections simply for ornament, 
are but dirt catchers, and a continual annoy- 
ance to the tidy operator. 

In designing a machine it should not only 
be reduced to its simplest—best proportion as 
a whole, but each detail should be so shaped 
as to present the least and the smoothest pos- 
sible surface to the eye and to the wiper. 
Builders of fire engines and locomotives, 
especially,have something to do in this matter 
before the wiper’s millennium shall come. It 
is no light job to wipe up a fire engine or a 
locomotive, with their present elaborations 
of knobs and corners, after a few hours’ use. 
It would seem that the severe work and 
rough usage which is inseparable from the 
duty of these machines, should at once sug- 
gest the most simple and plain finish. A few 
samples will illustrate. Fig. 1, a pair of han- 
dles—Figs. 2 and 21, a pair of dome covers— 
and Fig. 3, a pair of bell posts. The complex 
style here given is a fair sample of the present 
practice in this country. This species of 
elaboration is carried out very extensively on 
fire engines especially, which, of all others, 
should be most simply and smoothly finished. 
The numerous inward angles and fingers- 
like projections and quirks which has so long 
characterized the finish of American machin- 
ery are entirely out of place, and not in keep- 
ing with the otherwise excellence of our ma- 
chinery. Fine material, fine proportion, fine 
workmanship, and fine polish ; these are the 
essentials which should prevail with machin- 
ists, discarding all superfluities. 

I know not what it costs to keep a fire 
engine or a locomotive, with all of their knobs 
and quirks clean and bright, but I think it 
safe to say that more than half of this con- 
stant expense might be saved by carrying out 
the principles suggested by the above com- 
parative samples. 

For all large areas, like steam-dome, sand- 
box, steam-chest, and cylinder covers or 
mountings, I think that a brilliant drab japan 
is more appropriate than black; it has a finer 
contrast with the fine plain polish of steel and 
brass of the smaller details of the machine. 
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Advantages of High-Speed Engines, 





BY CHARLES T. PORTER. 


No. 8. 


Your readers are doubtless thinking it is 
about time for me to explain what my last 
few articles have got to.do with high-speed 
engineering; and I quite agree with them. 
Suppose, then, the engine employed for illus- 
tration, instead of 50, to make 500 revolu- 
tions per minute. But, you cry, that is im- 
possible. Whyso? It would fly in pieces. 
What would make it? First, the centrifugal 
force of the crank. But we can balance the 
crank. Well, even if you did, the engine 
would still shake loose from its foundations 
before it had got up to half that speed; no- 
thing could hold it. That is very true, and 
certainly we ought to understand a force that 
can be so destructive, and see if, when devel- 
oped in a moderate degree, it cannot be 
made useful. 

Now, the simple little formula we have 
been considering tells us all aboutit. We 
learn from it, for example, that at 500 revo- 
lutions per minute, the inertia of the recipro- 
cating parts of this engine would be 100 
times as much as it is at 50 revolutions. So 
the force required to be exerted on the back 
center, to make these parts keep up with the 
crank, would be 248.64 times their weight. 
This would hardly be less than 3000 Ibs., 
making the accelerating force about 350 tons. 
So it is evidently well to know something 
about this force before we begin to play with 
it. 
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It is quite interesting, as well as import- 
ant, to know how this force acts to shake an 
engine on its foundation. 

So far as doing work of any kind is con- 
cerned, including the overcoming of its own 
friction, every engine runs in equilibrium; 
action and reaction are exactly equal. But 
the reciprocating parts are put in motion 
precisely as a shot is expelled from a gun, 
and the engine recoils, just as a gun does. 
The force of the steam, like that of gunpow- 
der, is exerted equally in all directions. The 
vis viva, Or Momentum, or work put into the 
projectile, requires, in the two cases, an 
exactly equal force, unbalanced, to be exert- 
ed against the cylinder head, or against the 
breech of the gun. 

When the crank is unbalanced, its cen- 
trifugal force on each dead center coincides 
in direction with this reaction, and adds to 
the recoil of the engine. 

In a horizontal engine it is possible to bal- 
ance the azcelerating force, however great it 
may be, in the horizontal direction. To do 
this, it is necessary, besides balancing the 
crank, to place, so as to revolve opposite to 
the crank and at the same distance from the 
center, a weight equal to the entire mass of 
the reciprocating parts—piston, rod, cross- 
head and connecting rod. 

The centrifugal force of this revolving 
counterweight, divided into rectangular com- 
ponents, and the horizontal component, rep- 
resented, at every point, by the cosine of the 
angle, which the crank makes with the line 
of centers, is exactly equal to the force ac- 
celerating or retarding the reciprocating 
parts at that point. 

But how about the vertical component? 
This does not, in practice, give any trouble, 
as, in one direction, it is resisted by the 
whole mass of the earth, and, in the other, 
it is, first, balanced, in some degree, by the 
opposite vibration of the connecting rod, and 
then resisted by the weight of the engine, 
fly-wheel and foundation. It sometimes, 
however, makes a steam fire-engine jump off 
the ground. 

A curious phenomenon may be observed 
in an engine that is thus exactly balanced. 
If free to move horizontally, it will, while 
running, move backward with a constant 
motion. The cause of this is found in the 
fact that, while the centrifugal force of the 
counterweight is the same on each dead center, 
the acceleration of the reciprocating parts is, as 
we have already seen, much more rapid on the 
back than on the forward center. So, on 
each back center, the accelerating force pre- 
ponderates, and, on each forward center, the 
counter-balancing force preponderates, and 
these combine into an excess of force, in the 
backward direction, throughout the whole 
revolution. 

Engines properly constructed, and secured 
on good foundation, require, however, but 
little counter-balancing, in addition to bal- 
ancing the crank, however rapidly, within 
practical limits, they may be run. The sole 
office of the counter-weight is to keep the en- 
gine quiet, to prevent the recoil above de- 
scribed. It has no other use or function 
whatever, and it is found that a moderate 
counter-weight is sufficient for this purpose. 
If nothing else rises to be first explained, I 
really hope, in the next article, to say some- 
thing about the practical use of the acceler- 
ating force. 

—_——— +e 

A boiler at the steel works came near ex- 
ploding yesterday. The person in charge 
went to dinner and when he returned he 
found only two inches of water in the boiler. 
—Troy Evening Standard. 

Now if this boiler had exploded, and a jury 
of experts had examined the ruins, what an 
interesting and instructive array of scientific 
theories, and mysterious hypotheses might 
have been developed for the edification of 
the public ? 

_—— ope ——_— 

Old Iron Rails are being utilized as tele- 
graph-posts on the San Paulo Railway, 
Brazil. This plan was suggested by the fact 
that the wooden posts hitherto used were 
rapidly destroyed by ants. Steel rails are 
being laid in the place of the iron ones, and 
at half their cost. 


The first four vessels of the Chinese navy 
were built in England, but the recent ad- 
ditions to the Chinese fleet, armed with 
Krupp guns, were built by the Chinese, from 
keelson to cross trees, and the engines were 
constructed in a Chinese foundry. No less 
than 15 gun-boats, 11 of over 1,000 tons dis- 
placement, have been built in Chinese navy 
yards. They are pronounced by naval critics 
abundantly equal to the requirements of 
active service. 


——_-2e—__ 


Improved Tool Holders. 





The cuts below represent an improved 
rack for holding files and other tools. It is 
made of cast iron, and can be screwed up 
against the wall back of the work-bench, or in 
any other convenient place. As will be seen 
by the cut, there is a slot in the front edge of 
the rack, which allows the file or tool to enter, 
and a depression, or socket, on the upper 
surface of rack, into which the ferrule on 
handle drops. This keeps the tool in place, 
so that it cannot jar out accidentally, but, 
by slightly raising the handle, the tool can 
be readily taken out for use. These racks 
are calculated to be a great convenience to 
any one using tools, as they can be kept up 
off the bench, and still be handy to get at. 
They are manufactured in several sizes, so as 
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to accommodate all the common sizes of | 
files and other tools. They are manufac- 
tured and sold by Goodnow & Wightman, 
176 Washington St., Boston, Mass. 
ae 


Gleanings from the Foreign Press. 








The latest novelty in bicycle appliances is 
a contrivance known as ‘‘ The Eucycledian 
Accelerator,” invented and sold by Messrs. 
Pimtis, of London, England. The pro- 
prietors claim that by the use of their patent 
a bicyclist is capable of traveling at the rate 
of at least 20 miles an hour with no more 
exertion than riding ten miles on an ordinary 
machine. Another feature of it is that hills 
are more easily ascended, and riding against 
a strong wind is rendered a pleasure, in place 
of what, to an ordinary rider, is very fatigu- 
ing. Three stoutish rods are fitted inside 
the driving wheel by means of a brass collar 
clamped on the spindle. These rods are 
screwed into the collar, and extend to within 
12 inches of the rim of the wheel. At the 
end of each rod is fitted a diamond-shaped 
piece of lead, weighing about six pounds, 
secured by a nut; it thus depends on 
centrifugal force for its power.—Desygn and 
Work. 





Steel in the Boiler of the Future.—Steel can 
now be produced by either the ‘‘ Bessemer” 
or the ‘‘Siemens” process, surpassing in 
tensile strength and in the power of bending 
and twisting for flanging, any best brand iron 





known, the metal produced by either of these 


two processes being of a purer and more 
homogeneous nature than can be made by 
any of the older methods. The best American 
boiler plate is said to have a rupturing strain 
of 70,000 pounds, or 31 tons per square inch 
of section. The ordinary plate for locomotive 
boilers is stated to be capable of bearing a 
strain of 60,000 pounds, or 27 tons per square 
inch. Steel boiler plates, having very great 
cohesive properties, have been made in Eng- 
land and in South Wales. It is stated to have 
a tensile strength of 45 tons per square inch, 
and to be capable of producing the highest 
class of steam boilers. As a rule, English 
boiler plates are of two classes—Yorkshire 
and Staffordshire; these, however, include 
the make of other districts. The maximum 
strengths for locomotive boiler plates are as 
follows: Best Yorkshire iron plates, 25 tons 
per square inch; best Staffordshire iron 
plates, 20 tons per square inch; best American 
iron plates, 31 tons per square inch; ordinary 
American iron plates, 27 tons per square 
inch; English steel plates, 40 to 45 tons per 
square inch.— Universal Engineer. 


Engines, Machinery, Iron foundry &c.— 
Business in this branch is very unequally 
distributed just now. The recent rise in 
iron, coupled with a slight revival of activity 
in several of the iron and hardware branches, 
has certainly stimulated the general demand 
for engines, boilers, and shafting, but there 
are two or three large firms here, which have 
experienced as yet no improvement of trade, 
and report themselves almost ‘at a standstill 
for orders. Perhaps the advance of prices— 
amounting in some cases to 30s. or 2/. per 
ton—may have had some effect in checking 
demand; but if so, one is at a loss to under- 
stand why other firms should be engaged up 
to their maximum productive power on 
orders of a very miscellaneous character.— 
TIronmonger, Nov. 1. 





The cheapest cloth-making country in the 
world is Switzerland. This is due to the 
fact that factories are run largely on the co- 
operative plan. Mills are family concerns, 
and owners and operatives live and work to- 
gether. The hands themselves are very 
often property owners, and have a general 
interest in the prosperity of the community. 





As a result, there is a more general spirit of 
contentment among the Swiss factory-work- 
ers than elsewhere in the world. The wages, 
however, are the lowest, men earning but 
seventy-five cents and women but fifty. 


—_-2-—___ 
Letters from Practical Men. 


Editor American Machinist: 

Much has been written about ‘‘ steel,” its 
manufacture and qualities for tools, but little 
has been said about the abuse which steel is 
subject to from the hands of men who know 
not its nature. 

Bosses of machine and other shops, where 
considerable steel is used, would be astonish- 
ed could they see the amount of loss to them 
in broken taps, dies, reamers, drills and other 
tools, accumulated in one year. 

I do not mean to say that tools can be 
made and hardened that will not break, but 
I do say fully one-third, especially taps, are 
broken by being improperly tempered. 

There are many shops where no tool for- 
ger is employed, and every one who makes a 
tool is supposed to do his own tempering. 

Now let us see how some men will do it. 
‘‘Billy Smith” will make a tap, and when 
completed, will go in the forge shop with 
“lots” of confidence in himself, but little 
experience in what he is about to undertake, 

The first thing he does is to look up a pair 
of tongs, place his tap between them, put it 
in a soft, coal fire, and put on blast enough 
to heata4 shaft. ‘‘ Billy” will then take a 














seat or go after a chew of tobacco; and when 


he returns he finds his tap hot enough to be 
cooled off—yes, up to a nice white heat. 
Now he plunges it in the water, and in order 
to polish it up nice he gets a piece of brick 
or grindstone and rubs it up and down in 
the flute of the tap several times, with the 
air of a man who knows his business. He 
holds it over the fire till the black smoke 
darkens the polish on it. Being unable to 
see what temper it is getting, he spits on it, 
and if it will whiz, he concludes it is about 
right, and cools it off. Now he goes to tap 
out his nut ; enters the tap in the hole, the 
end of it (the shank) running out of true 
about one inch. In about two minutes that 
tap is in two pieces—one piece in the nut 
and the other piece in ‘‘ Billy’s” hand. He 
examines it to find a cause for its breaking. 
Finding none, he will tell his shopmate that 
that steel is not worth a tinker’s commission, 
and so it goes. Thousands of dollars are 
lost in waste of steel and loss of time by men 
who try to do what they never have learned. 

First of all, never heat steel in any 
fire except a charcoal fire or a lead bath, 
which give it a uniform heat (I mean steel 
tools of any kind). Rain water is the 
best water for hardening, as it contains less 
lime than either well or river water. Water 
should never be very cold for hardening 
tools, as the sudden contraction of the steel 
will cause it to crack, more especially in cut- 
ting dies where there are sharp corners, 

To insure thorough hardness, salt should 

be added tothe water until the same becomes 
quite brackish. The salt will cause the 
water to take hold of the steel and cool it off 
gradually. I find rock or fish salt to be best, 
though table salt will answer. The salt is 
also beneficial to the carbon in steel. For re- 
moving scale from steel when put into water, 
ivory black should be used, putting it on the 
steel while it is heating and letting it remain 
till the steel goes into the water. 
In tempering taps, reamers, twist drills 
and other like tools, great care should be 
taken to put them in the water in a perpen- 
dicular line, and slowly, not allowing them 
to remain stationary in the water as there is 
danger of there being a water crack at the 
water line. : 

A good way to draw the temper is to heat 
a collar or any suitable iron with a hole in 
the center, and draw the tool backwards and 
forwards through it until the right temper is 
obtained, which will be uniform. 

Now, Mr Editor, I do not write this article 
for the benefit of first-class tool makers, for 
any first-class tool maker js also a first-class 
temperer of tools, but I hope it may come 
under the eye of some such men as I call 
‘Billy Smith,” for there are lots of such 


men. Respectfully, A. PHELpPs. 
Newark, N. J. 
me 


In the present issue the subject of Com- 
pressed Air and its advantages as a motor in 
peculiar situations is continued by John Fish, 
M. E., who has had several years practical 
experience in planning and building air com- 
pressors, and applying compressed air as a 
motor to various kinds of machinery. The 
increased attention now attracted by this 
subject will make these articles of especial 
interest to a wide circle of our readers. 


—_——_-=>e —___— 


Some feeling is again being awakened in 
reference to the practicability of establishing 
a locomotive works in St. Louis. Nothing 
definite, so far as is known, has been ac- 
complished, though a considerable amount 
of reserve feeling on the subject has been 
awakened. The location is believed to be 
most desirable and well adapted for such an 
enterprise.—St. Louis Jour. of Commerce. 


——__—__~@>e—————— 

There is a very brisk demand for American 
harvesting machinery in Australia and the 
New Zealand islands. 

——__ oe ——__—— 

A strike has occurred among the hands of 
Meyer’s Rubber Works, Milltown, N. J. 
The female hands demand an advance from 
2c. to 24c. a pair. The male boot makers 
demand 124 per cent. advance on present 
wages. They claim that, at present prices, 





they cannot average more than 75c. a day. 
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ea We are not engaged in procuring patent rights, or 
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advance, or hobby to ride, 

2" We invite correspondence from practical ma- 
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those specially interested in the occupations we repre- 
sent, on subjects pertaining to machinery. 

2" Subscribers who fail to receive their paper 
promptly will please notify us at once. 
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| Checking the Wages Advance. 


One of the first effects of our firm-footed 
business revival was to increase the demand 
and use of all classes of goods; another, fol- 
lowing close upon it, was to raise the price 
of many commodities, the net result being 
the employment of most idle working-people, 
the circulation of hoarded money, and the 
giving of life and prosperity to all legitimate 
industries. Mills and workshops, whose ma- 
chinery had grown rusty and cobwebbed, 
through years of solemn stillness, have been 
swept and garnished, and the hum of looms, 
and wheels, and tilt hammers, and lathes, 
and presses, and the joyful screech of the 
steam whistle, resound where a mournful 
quiet reigned a few short months ago. 
Shops are working full-handed and over- 
time, and rates of wages keep moving up- 
ward. 

This transformation is lifting workmen, 
by thousands, out of the deplorable condi- 
tion of delving unceasingly for the bare ne- 
cessities of life to a higher, broader and no- 
bler plane of existence. They are beginning 
to enjoy better homes, better furniture, to 
wear better clothes, set a better table, and to 
surround themselves with more of the elevat- 
ing influences of good books and periodical 
literature. Every consideration of sound po- 
litical, social, moral, or domestic economy 
would seem to call for a steady continuance 
of this long-hoped-for progress. Every con- 
sideration of philanthropy and patriotism 
would seem to impel the whole press and the 
public to lend it aid. There is nothing, in 
the present condition of affairs, to threaten a 
reaction. 

But stop! The notes of warning to work- 
men are even now being sounded by some of 
our exchanges. One of them views with 
alarm the unsettling of the wages question 
(that is, advances in wages), and takes occa- 
sion to point out that its continuance would 
produce ‘‘a result that not only endangers 
the harmony that should exist between labor 
and capital, but would also be fatal, in many 
cases, to our export trade.” We must here 
explain that, by ‘‘capital,” these astute pub- 
lications do not refer to our active and 
whole-souled managers of honest industrial 
enterprises, but a species of porcine biped, 
who does no real work, yet manages to ab- 
sorb about two-thirds of all the productions 
of manual labor. The insatiate appetite of 
this zoological specimen makes him very ob- 
streperous in seasons of abundance, and a 
certain portion of the press seem commis- 
sioned to see that it is measurably appeased. 
He is ‘‘harmonized” only by the persistent 
pinching of honest labor. It is noticeable 
that many would-be ‘“moulders of public 
opinion” can see into a question like this 
only just beyond their noses. Our export 
trade in manufactured goods has been built 
up mainly because of a much-restricted home 
market. With a light demand near by the 
sources of production, enterprising manufac- 
turers sought and obtained markets abroad. 
As a rule, sales of goods for export are made 
at lower figures than for home trade, and, 
since a good demand now exists without go- 
ing to foreign countries, no great efforts are 
needed in that direction. But the export 
trade has been rapidly increasing, and ad- 
vances in prices of American goods will 
lead to advances in prices of foreign goods 
that come into competition; so that not 
only our own manufacturers and workmen 
receive a benefit, but those of many other 
countries. 

The same paper from which we quote 
dreads the recurrence of such times as, 
took place at some previous date, probably in 
the period introduced by our late civil war, 
‘‘within the memory and experience of 
many, when wages were higher than ever 
known before, or since,” because the work- 
men manifested a spirit of independence. 
We may, from this time, expect a vigorous 
crusade against any higher wages, by the ad- 
vocates of that great economic principle that 
workmen should be paid only enough to 
barely sustain themselves and families, thus 
preventing their rising above their station. 
The promoters of this movement are likely 





to be sorely disappointed. 


The Advantage of Going Slow. 





Right here a word of caution may not 
come amiss to those mechanics, whether 
working for wages or not, who have been 
pinched by the hard times of the past few 
years, and who now find themselves enjoy- 
ing an increased income, as a result of the 
revival of business. 

No one is able to realize more forcibly 
than this large class the perils and discom- 
forts through which they have passed, and 
none should attend more closely to the ways 
and means needed to render their recurrence 
impossible. Any man who has found those 
near and dear to him forced, by the reduc- 
tion of wages or loss of employment, to seek 
shelter in a squalid and unhealthy habita- 
tion; to live upon insufficient, or unwhole- 
some food; to face the seasons poorly clad; 
to lose the benefits of early school training, 
or to associate with undesirable companions, 
has had an experience that should be a warn- 
ing and guide to him for all time to come. 

The manufacturer who has found his 
business destroyed by the introduction of 
new methods, or by any one of a great num- 
ber of possible changes of circumstances, in 
getting squarely upon his feet again, must 
do so with a lively sense of dangers past, 
and, if a thinking man, a solid determina- 
tion to do all that in him lies to prevent fu- 
ture voyaging in that boat. 

To all such, the suggestion Go slow should 
come home forcibly in these days of prosper- 
ous outlook, so far as spending money is 
concerned. Every week or every month 
should see some specific, even if small, sum 
inflexihly set apart for the rainy day, that, 
though not now imminent, may, and prob- 
bably will, come again some time. Even if 
hard times are not repeated, sickness and 
age are certainties, and should be provided 
for. 

The importance of having a little capital, 
also, to fall back upon in future business 
emergencies, cannot be overestimated. The 
opportunities which the system of co-opera- 
tion seems likely to offer to American work- 
ingmen within the next few years, should 
not be lost sight of in this connection. If 
half the money that has been wasted in un- 
successful strikes in this country, during the 
past ten years, had been safely hoarded and 
prudently invested in co-operative enterprises 
by the men who have.an interest in their 
good management, it is safe to say that tens 
of thousands of homes, that are now bare of 
home comforts, would present a brighter 
aspect than they do, even in the brighten- 
ing sunlight of to-day. The consideration of 
the various methods of saving and investing 
small sums of money may properly be defer- 
red to some future occasion. 


ope 


A Pittsburgh trade paper gravely informs 
its readers that there are fifteen thousand 
steam engines in that city and the other por- 
tion of Allegheny Co. What rapid strides 
have been made in the use of steam power 
within nine years! Let’s see. The U. 8S. 
census of 1870 records the number of steam 
engines in Allegheny County, Pa., as 595. 
An increase of over 2500 per cent. in nine 
years ought to be very gratifying to the in- 
habitants of the Smoky City. In 1870, the 
whole State of Pennsylvania had 6,230 steam 
engines, aggregating 221,936 horse power; 
New York had 4,664; Ohio, 4,586; and the 
States of Massachusetts, Michigan, Indiana 
and Illinois each had over 2,000 steam en- 
gines. Missouri and Kentucky each had 
over 1,000. All the other States fell below a 
thousand each. New York City summed 
up, according to the last complete census, 
1,261 steam engines, with a total of 28,716 
horse power; Philadelphia, 1,611, with a 
total of 40,528 horse power; and Kings Co., 
N. Y. (embracing the city of Brooklyn), 286 
engines. The whole United States gave a 
total of 40,191 steam engines, with 1,215,711 
horse power, and 51,018 water-wheels, with 
1,130,431 horse power. But we forbear fir- 
ing any more statistics at our readers. We 
have a suspicion that a few of the fifteen 
thousand engines first mentioned are chil- 





dren’s toys. 









Chordal gives, in his letter this week, the 
results of some philosophical and practical 
observations upon lighting machine shops 
for night work. The electric light seems to 
meet the requirements exactly, enabling the 
workman to operate, probably, as well as by 
sunlight, but its expense is a serious objec- 
tion. The electric light not only costs largely 
at the outset, but constantly requires a con- 
siderable expenditure of power. The public 
have come to expect too much of Prof. Edi- 
son in this direction, especially as regards 
cheapening the light. A steady, uniform 
and reliable light of the desired intensity is 
the first thing to secure. The next thing is 
to make it cost as little as possible. Most of 
the electric lights we have observed are un- 
steady, though brilliant enough, at intervals. 
For large machine shops, iron mills and 
mines, where extensive work is carried on, 
the electric light has become very popular, 
but, for small establishments, its cost is, and 
probably will remain, a barrier. 


———_ > 


The striking stove moulders of New Al- 
bany, Ind., propose to go into business on 
the co-operative plan. This resolution is 
much wiser than that which led to the strike. 
When a body of workmen feel that they are 
not receiving a just recompense for their ser- 
vices, and cannot, by ordinary reasoning, 
persuade their employers so, the best course, 
in every practicable situation, is to form a 
co-operative association, and go to work on 
their own account. They. may, in some 
cases, fail, after running a short time, but a 
failure should not weaken confidence in the 
co-operative principle, for business con- 
ducted on this plan is subject to the same 
vicissitudes as individual enterprises. Co- 
operative stove foundries have succeeded 
well in several of our manufacturing towns, 
and some of them have been running a num- 
ber of years. There are many other kinds 
of manufacturing that have succeeded on 
the co-operative plan, and branches yet un- 
tried would, doubtless, result as well. It is 
one of the most satisfactory remedies for 
strikes that can be applied. 


——_++—__- 


Mr. Chas. E. Harris called at our office a 
few days ago on his departure for Silver 
City, New Mexico, with $40,000 worth of 
improved mining machinery made in New 
York and Boston. The machinery will be 
set up by Capt. John H. Carter, manager of 
a large mining company in Silver City, from 
whom our readers may expect to hear some- 
thing as to the results obtained. 


——_-+—___ 


We present, as usual, this week a number 
of valuable practical articles, some of them 
wita illustrations. The designations and 
standards of bolts, nuts, screws and rivets 
are treated by Mr. John E. Sweet, on first 
page. This article, with the illustrations, 
would save a vast amount of time and 
trouble if it were posted up conspicuously 
in every machine shop in the land. Mr. Sam- 
uel E. Webber gives the first of a series of 
articles on turbine water wheels, which, con- 
sidering the ability and practical experience 
of the author in this department of engineer- 
ing, will doubtless be read with much inter- 
est. Mr. H. L. Stellwagen, of Philadelphia, 
explains the method of putting shafts in 
screw vessels, and the timely subject 
of machine finish is discussed briefly 
by Mr. F. G. Woodward of Worcester. 
Mr. Chas. T. Porter gets down to a direct 
appplication of his ‘‘Advantages of High 
Speed Engines,” the ground for which he 
has broken in previous issues. Mr. Park 
Benjamin gives some telling thrusts to the 
authors of the major portion of trade cata- 
logues and circulars, and Mr. John Fish, a 
very competent authority, gives the second 
article on Compressed Air, one of the live 
mechanical topics of the day. Mr. Wm. H. 
Hoffman continues his articles on Boiler 
Proportion and Construction, which have 
been very well received. 
—————~=p>e___ 

The new department, ‘‘Letters from Prac- 
tical Men,” which was recently started in 
our columns, has met with such marked 





appreciation, as shown by the many com- 
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mendations that are constantly reported to 
us, that we regret having only one letter, 
which is suitable for this heading, in this 
issue. We will gladly find space for short 
practical communications upon any one of 
the ten thousand points that are constantly 
coming up in everyday shop practice. We 
daily receive a great number of letters com- 
mending the character and conduct of the 
AMERICAN MACHINIST, and such testimonials 
are, of course, very gratifying, though they 
do not fall within this special province. As 
an example of topics that may be properly 
treated in this connection, by men who know 
how to do the work, we might instance prac- 
tical methods of tempering, not only steel 
tools, but steel for other purposes. Forging, 
blacksmithing and pattern-making would 
also interest a great many readers, benefitting 
not only those who read, but those who write 
upon these topics. Half the value of such 
written articles lies in their suggestive quali- 
ties, aS an inducement to further thought, 
and this is a gain common to both writer and 


reader. 
<> 


Friendly Comments. 





(From the Boston Journal of Commerce.) 
AMERICAN MACHINIST. 

This paper just opens upon its third year, 
with a circulation of 9000 copies. It is full 
of sensible matter, and practical to the ful- 
lest extent. Its pages are well illustrated 
with improved mechanical productions, and 
its advertising patrons are a class who know 
what is a credit to them. We are glad to see 
a journal that is fearless, and untrammelled 
by any connection with side issues or 
interests, and as a practical engineer we give 
it our hearty approval. 

(From the Troy Evening Standard.) 

The AMERICAN MACHINIST begins its third 
year with the current number. It has 
attained unusual popularity among me- 
chanics, because it combines the latest 
information regarding the progress of purely 
physical science with an advocacy of the 
truths derived from social science. It ex- 
plains their practical bearing on human 
affairs, and is every way a first-class journal. 


(From the Hebron (Neb.) Journal.) 

One of the most useful and entertaining 
publications we find upon our exchange tables 
is ‘‘Tue AMERICAN MACHINIST,” a jour- 
nal for machinists, engineers, founders, boiler 
makers, pattern makers and black-smiths, and 
scientific people generally. It stands de- 
servedly high as a standard publication, and 
is alike creditable both editorially and typo- 
graphically. It is published weekly by the 
American Machinist Publishing Company, 
96 Fulton street, New York, at $3 perannum. 


(From the Furniture Trade Journal.) 

The AMERICAN MACHINIST is an iteresting 
and valuable paper, not only to those for 
whom it is especially published, viz., ma- 
chinists, engineers, founders, boiler makers 
and blacksmiths, but to all who are at all in- 
terested in machinery. It gives the latest in- 
ventions and improvements, and contains 
much interesting matter aside from its 
specialty, for it is true that one art or one 
industry connects itself nearly or remotely 
with every other. It has a wide range, and 
understands how ‘“‘ to cultivate the particular 
field of its labor so that it may gather from 
it the best crops for its subscribers.” We 
find it a valuable exchange. 


(From the Pioneer, San Jose, Cal.) 

We have received copies of the AMERICAN 
Macuinist, published at New York by the 
American Machinist Publishing Company. 
It is devoted to the publication of scientific 
matter in every department, full of excellent 
illustrations of machinery,and is a paper that 
Should be in the hands of every mechanic. 
Its columns are alive with interesting read- 
ing both for young and old. It has very 
lately changed from a monthly to a weekly, 
thus adding materially to its usefulness. It 
is published at the very low price of $3 per 


annum, and is therefore within the reach of 
all. 


(From the American Journal of Industry. 
THe American MAcurnist, one of our 





most valued exchanges, has just entered | 


upon its third year, and, we are glad to 
know, with every prospect of substantial 
prosperity. The Macurnist has achieved a 
brilliant success by deserving it. No pro- 
gressive machinist, master or man, should be 
without it. 

——- e@pe 


Machinery Rhymes. 





There was a machinery vender, 

Whose conscience was not at all tender; 

One morning he sold 

A boiler so old, 

It burst on his premises, though it was cold, 
And demolished its patcher and mender. 


There was a machinery user, 

Who considered himself such a chooser 

Of things good and true, 

That he thought it would do 

To buy an old boiler and paint it up new-- 
So now in his grave he’s a snoozer. 


There was a machinery maker 

Who valued his skill by the acre; 

Into paper or book 

He never would look, 

So was forced to sell out and be deputy couk 
In the shop of a gingerbread baker. 


There was an improvident moulder, 

Who thought he should never grow older, 

So he frittered away 

Sixty years and a day, 

When he courted a wife, but she answered him 
nay— 

And he dashed out his brains with a boulder. 


There was a new-pattern designer, 

Who fancied his patterns were finer 

Than man ever made, 

So he chartered a spade, 

And dug a hole straight through the earth with 
the blade, 

And came out as an idol in China. 


There was a machinery writer, 

Who became such a weighty inditer 

That he told all he knew 

In a sentence or two, 

And then, when his knowledge had all trickled 
through, 

Went West as an Indian fighter. 


There was a machinery stoker, 

Who tried to set up as a joker 

But the first witty note 

Stuck fast in his throat, 

For the public compelled him to eat all he wrote, 
Which stiffened him out like a poker. 


—-ae—___ 


LITERARY NOTES. 


THE ECONOMY OF WORKSHOP MANIPULA- 
TION.—A Logical Method of Learning Constructive 
Mechanics, Arranged with Questions for the use of 
Apprentice Engineers and Students. By J. Rich- 
ards, author of other works on Mechanical Subjects, 
Wood Working Machinery, eic.; crown octavo, 
cloth, price $2.00. Published by Richards & Atkin- 
son, 615 Walnut street, Philadelphia, Penn. 


The above book consists chiefly of a re- 
vision of a series of articles published in 
‘‘Engineering” and the Journal of the 
Franklin Institute, under the head of ‘‘ The 
Principles of Shop Manipulation” during 
1873 and 1874. The articles alluded to were 
suggested by observations made in actual 
practice, and by noting a “ habit of thought,” 
common among the learners, which did not 
seem to accord with the purely scientific 
manner, in which mechanical subjects are 
now so constantly treated. These articles 
have been reproduced in the form of a book, 
thoroughly revised, with important additions 
on mechanical subjects—and of use to the 
practical man—one of which is the annexing 
of a few questions at the end of each chap- 
ter, which adds greatly to the value of the 
work. 

One important point taken is the fact that 
although workshop processes may be scien- 
tifically explained and proved, they must 
nevertheless be learned logically. This view, 
it is hoped, will not lead to anything in the 
book being construed as a disparagement of 
the importance of theoretical studies. Suc- 
cess ,in technical training must depend 
greatly upon how well the general mode of 
thought among learners is understood and 
followed. 

There are few books, among the many now 
published, that are a real help to apprentices, 
although many profess to be such. The 
great and essential points required in the 
practice of mechanics is the power of ana- 
lyzing and drawing conclusions from com- 
mon practice. This work gives some very 
practical ideas as to the natural qualifications 
and the necessary studies to pursue in order 





to succeed in mechanical engineering. The 
money value of mere theoretical training is 
clearly shown, and the student is taught that 
the text book is a secondary consideration to 
an attendance upon illustrated lectures and 
practical tests. 

We notice a little extract from an address 
of Prof. J. E. Sweet, late of the Cornell Uni- 
versity, delivered to his class, which contains 
a world of meaning, viz.: ‘‘It is not what 
you know that you will be paid for; it is 
what you can perform that must measure the 
value of what you learn here.” These few 
words are worthy of the consideration of 
every student and apprentice, and are 
thoroughly practical. The plans of studying 
are well taken, and deserve a careful exami- 
nation, while the varieties of engineering are 
separated into their proper divisions. There 
are some very excellent ideas in regard to the 
manner in which the apprentice system is 
affected by the numerous improvements in 
machinery. 

The objects of machinery are fully ex- 
plained, together with the different branches, 
viz.: Steam engines or motive machinery, 
water power, wind power and transmitting 
machinery; embracing shafting, belts and 
gearing, together with hydraulic apparatus 
and pneumatic machinery and their applica- 
tions. Some suggestions are offered on hand- 
ling machinery, and the proper appliances ; 
also the combination of different functions 
in one machine. An important matter is the 
arrangement of shops and shop processes 
which is very fully described, also mechanical 
drawing, pattern making and casting, and, in 
fact, all the different branches of operations 
and processes usually encountered,in machine 
shops. The system of gauging and measuring 
implements should not be overlooked, nor the 
chapter on workshop experience, as they are 
of interest to every practical man. 








Dusiness Specials. 


Forty cents a line for each insertion under 
this head. 





. 





Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 


The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMBRICAN MAOHINIST, Sept. 13 and 
20 issues. Send for circular to Wm. Main, Piermont, 
N.Y. 


Tool Chests with best tools, scroll saws, wood and 
designs. Amateurs’ and Machinists’ Tools. Send for 
Catalogue. Tallman & McFadden, Philadelphia. 


Calvin Carr, Cleveland, O., and 44 Centre Street, New 
York, Galvanized Iron Cornice Machinery, 


12 Plain Milling Machines, improved pattern, weight 
1,400 lbs. each, just finished and ready for immediate 
delivery. Brainard Milling Machine Co., Hyde Park 
Mass. 








Questions antl Answers. : 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 








(1) H. C., Cleveland, Ohio, writes: Can 
you give me the receipt of a cement for sticking two 
pieces of tin or iron together? A. You do not state 
how strong the cement should be, or for what articles 
you desire to use it, but we give you the following, 
which is very good for smooth surfaces, viz.: Melt 
in a water-bath liquified glue 5 parts, copal varnish 15, 
drying oil 5, oil of turpentine 2, turpentine 3; add 
slacked lime 10 parts. 


(2) J. R. F., Westchester, N, Y., writes: 
Will you be so kind as to give me the correct name 
of the lever attached to the reversing rod of a locomo- 
tive? An engineer said in the course of an argument 
with me that it was the reversing lever, and I argued 
that it was called the reversing gear. Will you please 
settle the question? A, The reversing gear is under- 
stood to be all the parts which go to make up the de- 
vice used for reversing an engine, whereas the reverse 


. 


lever is the name used to designate one of those parts 
only, for example, as the reach rod, lifting shaft, etc. 


(8) R. C., Richmond, Ind., writes: Will 
you please answer the following: Does an increase 
of speed of an engine increase its power as indicated 
by the dynamometer? Of course it would if the shaft- 
ing it was driving was geared down to its former 
speed, but that is not the question, steam pressure is 
constant. A. The power of an engine increases as a 
direct ratio of the velocity of the piston. For illustra- 
tion, take an engine with a cylinder 20 in. diam., and 
24 in. stroke, running at a velocity of 50 revolutions 
per minute, with a mean effective cylinder pressure of 
30lbs.. Then the area of piston multiplied by 200, the 
velocity of piston in feet per minute, and that product 
divided by 33,000, the equivalent of one horse-power, 
and the quotient multiplied by 30, No. Ibs. mean ef- 
fective pressure will give a result of 27.810 H. P. Now 
take the same engine, all other things being equal, 
with a velocity of piston of 400 ft. per minute, and 
the result will be 55.620 H. P., and as a third example, 
take a piston velocity of 600 ft. per minute and the 
result will be by the above rule, 83.430 H. P. Gearing 
the shaft down would make no difference as the indi- 
cator'is to be placed on the engine to ascertain the 
actual developed H. P. 


(4) J. A. M., Pawtucket, R. I., writes. 1. 
Will you please explain the piston balance valve for 
steam engines, and are they durable and economical? 
If they are, why are they not more extensively used? 
A. The most successful piston valve now in use is a 
solid valve, without packing rings, cored out inside to 
make it light. Itis fitted to the hole in which it is to 
work, by being turned and finished by grinding, in 
order that it may move freely through the hole with- 
out binding. Great care and skill are necessary in 
order to make a successful working valve, which will 
not leak. The piston valve ix economical, as it is 
perfectly balanced, and, in regard to its durability, we 
would say that it has been successful chiefly on vertical 
engines and steam hammers, but there are objections 
to its use on horizontal engines, in some cases, as it 
wears moston the bottom side, etc. 2. I want to build 
a compound engine, high pressure cylinder 7 in. x Sin, 
and low pressure cylinder 13 in.x8in. What size 
steam openings must be in cylinders for balance 
piston valves, and what size must the piston valves 
be? Engines to run 175 revolutions. A. The area of 
steam ports of high pressure cylinder should be not 
less than 24 in. 3. What should be the diameter 
and stroke of the air pump? A.It should be about 
one-fourth the capacity of high pressure cylinder. 
4, Would you recommend the coil boiler? A. No. 
5. How many square feet of heating surface will be 
required, and does the coil boiler require ag much 
grate surface per horse power as the tubular boiler? 
A. Allow about 15 square feet of heating surface per 
horse power, and for every 30 square feet of heating 
surface allow one square foot of grate surface. We 
advise you to usean upright tubular boiler, as the coil 
boiler is’ still a matter of experiment. 6. Would a 
stack 9 feet high be right for burning stove coal with 
a natural draught? A. Yes; but we wonld advise 
the application of a blower in case of emergency. 
7. Please give me the rule for laying out the link mo- 
tion and length of link. A. This question would re- 
quire an article to explain the process in all its de- 
tails, and would therefore recommend that you pro- 
cure a copy of a book on Link and Valve Motions by 
Archincloss, price about $3.50. 8. I want to use the 
above in a steam yacht 50 feet long and 11 feet beam, 
draught of stern 4 feet, diameter of propellor 42 
inches, pitch 75 inches, pressure of steam 90 Ibs. <A. 
The engines, if properly proportioned, will give you 
plenty of power for a boat of the given dimensions, 
and ought to give good results. 














A bag factory is contemplated at Janes- 
ville, Wis. 


The Pierce Mills at Valley Falls, R. L., is 
to be built at once, 


The new flouring mill at Milwaukee will 
cost about $80,000. 


The new brick factory of B. F. Spinney at 
Lynn, Mass., is now in progress. 


Wallace & Sons, of Ansonia, Conn., are 
building a new brick factory 200x40 feet. 


T. T. Greenwood is about to build an ad- 
dition to his furniture factory at East Tem- 
pleton, Mass. 


American manufacturers ought to have a 
good showing of their best labor-saving ma- 
chines in the coming industrial exhibition at 
Buenos Ayres, which is principally designed 
for the exhibit of machinery, agricultural 
and other kinds, suitable for the require- 
ments of South America. 


The Willimantic (Ct.) Linen Company 
have bought a mill privilege in township No. 
8, Maine, range 8, ‘‘ Howard,” so called, and 
expect to put up a mill there. The Spring- 


vale Mill Company will build a new mill, 





giving employment to 200 people. 
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On a recent visit to Syracuse, we noticed 
great activity at the works of the Sweets’ 
Manufacturing Company. They are receiv- 
ing about 250 tons a month of old Bessemer 
rails from foreign sources, beside large 
quantities of Bessemer stee! rail ends and in- 
gots from the mills in this country. By 
several passes through specially-formed rolls, 
the rail ends are reduced to flat bars; and the 
old rails, cut into 8 or 10 ft. lengths, are, 
when heated, passed through a pair of rolls, 
and split into 8 pieces each. Different kinds 
of steel goods are manufactured from this 
stock, such as wagon tires, sleigh shoes, 
crow bars, harrow teeth, spring steel, &c. 
The greater part of this spring steel is used 
up on the premises, where 550 pairs of seat 
springs are made per day. 

They use 6 engines, 4 trains of rolls and 3 
steam hammers beside the special machinery. 
All the heating in this mill, from the least to 
the greatest, is done in William A. Sweet’s 
gas furnace. In these furnaces the hot gases 
from the fire and the hot air mix at the 
mouth of the heating chamber, very like the 
Siemens’ furnace, but the gases produced in 
the fire-box of the furnace, which is like a 
common reverberatory furnace, except that 
the coal is forced into the fire by a plunger, 
which forces the fuel in below the bottom 
and above the top. 

After a tour of the shop, we visited the 
basement and were shown John E. Sweet's 
“Pet.” Thisisan entirely new type of an au- 
tomatic cut-off steam engine, which we intend 
to describe, with an engraving, in some fu- 
ture issue. The many friends of Mr. Sweet 
will read the description with especial inter- 


est. The most striking peculiarity of 
this engine is its simplicity. We saw 
it running on the floor, without any 


other foundation, at a velocity of 210 revo- 
lutions per minute, as smoothly and uncon- 
cernedly as though bolted to a foundation of 
granite. The governor controlled the en- 
gine so perfectly that when the brake was 
applied, requiring the engine to take steam 
for a full stroke, and then the brake re- 
moved, the engine would not make over two 
revolutions before the governor would shut 
off sufficient steam to regulate the speed. A 
150 H. P. engine, possessing the same kind 
of valve, valve motion and governor, is being 
built to run a train of rolls direct, at 250 
revolutions per minute. This engine, which 
is of the joint design of W. A. and J. E. 
Sweet, possesses some novel features in de- 
tail. If they prove successful, we shall be 
likely to hear from them in “‘Bits of Experi- 
ence,” and, if they do not, we shall be 
equally likely to hear from them in the same 
way. 


The Holly Water Works Co., Lockport, 
N. Y., have a new contract to furnish two 
sets of pumps and machinery for Oskaloosa, 
Iowa. This, with other contracts on hand, 
will afford plenty of work until Spring. 


The Car Works are building a new black- 
smith shop fronting on Main street, 110x25. 
The firm will take up the whole lower part 
of the town if they keep on making addi- 
tions.—Beaver Falls (Pa.) Enterprise. 


The old Paper Mill at Beaver Falls, Pa., 
has been purchased by a firm of gentlemen 
from Latrobe, Pa., who intend renovating it 
and making great improvements. 


The mills in Eastern Connecticut are 
stopping for lack of water. 


Calvin Carr and associates have started a 
factory at 44 Centre St., New York, for 
making a new non-corrosive white metal, for 
which peculiar advantages are claimed. 
Saddlery hardware is now being made of it, 
and other uses are expected to follow. 


The total capital stock of the new Pitts- 
burgh Bessemer Steel Co. is $250,000. The 
board of managers consists of W. H. Singer, 
Chairman, C. G. Hussey, C. ©. Hussey, 
Wm. G. Park, Wm. Clark, Reuben Miller 
and Andrew Kloman. The site for the new 
mill has not yet been selected. 


The Billings & Spencer Co., Hartford, 
Conn., employ 75 men, and have orders for 
six months tocome. They will soon place 
on the market some new specialties, 





Superintendent Jones, of the Edgar Thom- 
son Steel Works, near Pittsburgh, says: 
‘“‘We have about 1,200 persons on the pay- 
rolls, about 150 of whom are boys, and of 
the balance nearly 400 are laborers. In the 
face of all this, the pay-rolls for each of the 
last ten months show that the employees 
average $52 per month each. That is good 
pay. Further, we pay cash every month. 
If we are not satisfied with a man, we give 
him three days’ notice, and if a man desires 
to leave the company he gives us three days’ 
notice. Our relations are very pleasant with 
the men.” 

——_+ eo —_—_ 


Machinists’ and Engineers’ Supplies. 





NEw YoRK, Nov. 13, 1879. 
The market continues to a great degree bare of 
novelties, though a good business is being done in 
regular goods. Manufacturers, as a rule, have little 
time to give to experiments or new articles. 


Persons who are in a position to know, express 
themselves as absolutely certain that there will be an 
early and marked advance in the prices of the regular 
trade machine screws, nothing but a Kilkenny cat 
fight between two leading manufacturers having de- 
layed it so far. Now these two are said to be getting 
ready to embrace, and whisper vows of love, and all 
that sort of thing, while the public pays the bill. 


A great scarcity of 44 inch Stubs’ steel is reported 
in this market. 


Some dealers think twist drills are about to catch the 
“boom,” but the weight of opinion seems to favor 
maintenance of the present prices, on the ground 
that the makers can show no good reason for advanc- 
ing. 

We quote the present prices of oil stones in this 
market: Large size, Arkansas, $1.35 per lb.; Washita, 
50 cents. 

The general run of Machine Tools, which have not 
yet advanced at all, well informed parties, both manu- 
facturers and dealers, say, arecertain to go up in price, 
the probable date being on or about Jan. 1, 1880. If 
the prices of Iron and Metals should recede to any 
marked extent, which does not appear very likely, 
the advance may be delayed somewhat, but it is 
bound tocome. It will be remembered that the de- 
cline was slow to take effect in these tools, and 
naturally they would be among the last goods to feel 
the upward lift, but the stocks of second-hand tools 
have been diminishing, and, in the face of an in- 
creased cost of labor and material, matters cannot 
long remain as they are. The consumer who wants 
to buy a lathe or planer, or anything in the machine 
tool line, will certainly not lose anything by buying 
now, and is pretty safe to gain. 

Wrought Iron Pipe is now quoted at 259% discount. 
On Dec. 15, the 7-inch size of Hall’s Patent Cutting 
Nippers (Peter A. Frasse & Co., New York, sole 
agents), will be on the maket, orders for 180 dozen of 
this single size being now on the agents’ books, 
waiting for the goods. The telegraph companies are 
adopting this size for their use in handling wires. 
Some of our prominent politicians, who want efficient 
wire-pulling instruments, would do well to examine 
this tool. The same parties are bringing out what 
they call the Interchangeable Hand Vise, a new tool, 
adapted for the use of machinists, jewelers, and 
others who require a hand vise. The new vise is 
said to be superior to Stubs’ and much cheaper. 
Regular sizes will be made, but prices are not yet 
fixed. The new store of Peter A. Frasse & Co., 95 
Fulton St., will be handsomely fitted up and ready for 
occupancy the laiter part of November. 

In consequence of the advance in metals, oilers 
have been advanced; Wallace & Sons quoting Tin 
and Zinc, discount, 50%; Brass and Copper, 40% to 
the trade. 

Bench Planes are now quoted at discount, 30% to 
40%, discount according to quality; Plane Irons, 
10%, all subject to an additional discount for cash. 


———_ =e 
Iron Review. 





NEw York, Nov. 13, 1879, 

The demand still continues very good, and orders 
are placed with great difficulty at our mills here, 
whose capacity seems still to be taxed to the utmost, 
and very few of whom have yet wiped off all orders 
taken at the old prices, There seems therefore no dis- 
position on their part to make any concessions, and, 
when in the market, the prices they will have to pay 
for raw materials preclude the idea of any fall from 
present figures. Many have thought that, owing to 
English competition, prices here would very materially 
fall off, but the advances on all grades of Iron and 
Metals have been so considerable on the other side, 
and prices there are still so decidedly upward in their 
tendency, that we think this apprehension is in a 
great degree unfounded. What Iron is bought at low 
prices on the other side, before recent advances, will 
be readily absorbed here. Boiler Tubes are now 
quoted at 102% to 159 discount, according to quantity 
bought and credit of customers, 

Pierson & Co., 24 Broadway, New York, report 
prices as follows out of store: 

Boiler makers’ supplies: Tank Iron, 4%4c.; C. No. 1 
Boiler Plate, 43{c.; C. H. No. 1 ditto, 5c.; Best Flange 
ditto, 6c.; Boiler Rivets, 5 to 6c. 

Other Iron Supplies: No. IX Pig, $30 to $31 per ton; 
Iron Rails, $46 to $55, according to weight; Old Rails, 
$31.50 to $32; Fish Plates, 3c. per lb.; Railway Spikes, 





basis from store; Refined,3 2-10c., basis; Ulster, 3 8-10c., 
basis; Machinery Steel, 7c.; Best ‘ool Steel, 12i¢c.; 
Norway Bar Iron, 5%c.; Norway Shapes, 6c.; Nail 
Rods, 6 to 614c.; Sheet Iron, 4%4c., basis; Angle Iron, 
4c.; Tee Iron, 4%c; Band Iron, 3 6-10c.; Hoop Iron, 
3 8-10c.; Horse Shoe Iron, 3 8-10c.; Hot Polished Shaft- 
ing in lengths, 2 ft. and longer, 7 to 8c., according to 
size; Small Black Rivets, 50% off in papers, 35% off 
in bulk. 


ope 


Metal Review. 








LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of Nov. 13th, 
1879: 

Owing to recent arrivals of Pig Tin, and a more 
quiet market, prices have receded from last quotations. 
If stocks are not unduly pushed, the market will take 
care of itself,jand gradually consume all spot lots, and 
early arrivals. London quotes Straits Tin, £91 per 
ton; Singapore, $27.80 per picul. Would quote to-day, 
Banca Tin, 25c.; Malacca and Straits, 224¢c. nominal; 
Billiton and Australian, 22c. to 224c.; ‘‘Lamb and 
Flag,” 204c.; Pig Lead strong, with present available 
supplies light, quote 534c. to 54¢c.; Antimony steady, 
Cookson, 17c. to 18c.; Inferior brands, 16c.; Western 
Spelter, 61¢c. to 64c.; Imported ‘*S 8,” 63%c. to 6/c.; 
Ingot Copper, strong, 213c. to 22c.; Nickel, $1.25 to 
$1.50. Bismuth, $2.50; Solder, No. 1, 12c.; ‘* Half-and 
half,” 1334c, to 14¢c, 





Situations Wanted—Help Wanted. 








We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 
words), at the nominal rate of twenty-five cents 


for each insertion. 





Position wanted as draughtsman by a practical me- 
chanic ; experienced in designing, perfecting, and 
superintending construction of special machinery. 
Address, D.C. A., office of AMERICAN MACHINIST, 96 
Fulton street, New York. 


Situation as superintendent of machine shop. Have 
had over 25 years’ experience with all kinds of ma- 
chinery. Best references. Address, W. H. B., office 
AMERICAN MAcuINIsT, New York. 


Position with first-class machinist, to finish the 
machinist trade, by a young man with one year’s ac- 
tive experience on general lathe work. Best of refer- 
ence. Address, stating particulars, F. D. Baker, 
Wilmington, Illinois. 





MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 
Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 


Drawing Instruments 


AND MATERIALS, PAPER, &C. 
G. S. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 








A. J. WILKINSON & CO. 
186 & 188 Washington Street, 
BOSTON, MASS. 


Machinists’ Tools & Supplies, 
COT BRASS GEARS. 
CATALOGUES FREE. 





GHARLES MURRAY. 
a v a Yy~ 
ENGRAVER on Wo oJ). 


No. 58 Ann Sr. 
NFw Y orK.- 





For Sate.—Two valuable patents. Address, R. 
MunRoE, Fitchburg, Mass. 











CHUCKS, VISES, FILES.EMERY 
GRINDERS,EMERY WHEELS WIRE 
STEEL,BRASS,TAPS, DIES.MACHINE, 

SET & CAP SCREWS, CEAR WHEELS, LATHES 


ll SHAPERS, DRILLS, SCROLL SAWS &SMALLTOOLS 
70R ALL BRANCHES OF TRADE. SEND For CATALOGUE 
& STATE WHAT KIND OF TOOLS YOU REQUIRE. 
TALLMAN &MSFADDEN. PHILADELPHIA. 








4 Pm. A. i. j j besa hed 
M cOM LeTe MECHANIC, priareed cane, 
contains 1016 = es, 600 Engravings, 461 Tables, over 

ndustrial Facts, Calculations, Processes, 


000 
19 OOo Secrets, &c., in every Occupation. 
freo by mail for $2.50, worth its weight in gold to any 
Mechanic, Farmer, or Business man. Agents Wanted, One 
Agent reports only one refusa) in obtaining 85orders. An ad. 
is utterly inadequate to describe the work. For Ill. Pamphlet 
send stamp to R. Moore, 2-0. 20 Cooper Inst., New York. 


JOHN FISH, 


Mechanical Engineer, 
145 Broadway, Room 33, 
New York City. 


A $5 book 








(Of the Pneumatic Tramway Co.) 


Special attention given to Designin 


and Superin- 
tending the Construction of Improved 


achinery. 


Hoisting Engines, Air Compressors, and Pneumatic 
otors a Specialty. 


Working Drawings and Plans, Specifications and Esti- 
mates furnished. 





GEO. C. TRACY & CO. 


Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O, 
As Before doing anything in re- 
Zy/ gard to Patents, send for our 
140 page book, “ALL ABOUT 
PATENTS,” mailed free. 


Machinists’ Supplies, 
CHAMPLIN & SPENCER, 
154 E. Lake Street, 
CHICAGO, Ill. 


wf ff 

Y £ Sole Agents for the Tanite Co.’s 
Solid Emery Wheels, Grinding 
Machinery, &c. 

Also, agents for Shepard’s Screw Cutting Lathes 
Dealers in Morse Twist Drill Co's Guods and small 
tools for all workers in iron or wood. Send for 
Catalogue. 












MACHINISTS’ 
AND 
FOUNDRY SUPPLIES. 


Machinists’ Tools, Drills, and Taps and 
Dies. Also, Belting and Steam Packing of 
all kinds, and a general assortment of supplies for 


FACTORIES AND MILLS. 
T.B. BICKERTON & CO. 


No. 12 South Fourth Street, 
PHILADELPHIA, PA. 





STEAM ENCINE ECONOMY. 


The DIXWELL IMPROVEMENTS 


FOR WORKING ENGINES 
WITH SUPERHEATED STEAM. 














"NOILVSN3GNOO UYSGNIIAO LNSAR4d 


APPLICABLE TO ANY ENGINE. 
GEO. H. BARRUS, Agent, 
| Office, 553 Shawmut Avenue, BOSTON. 
| On exhibition at the American Institute Fair with 
the Buckeye Engine. Estimates furnished on appli- 
cation. Address, during the Fair, 206 West 53d Street, 
New York. 








20% Saving 
in Fuel, 








3c.; Bolts and Nuts, 434c.; Common Bar Iron, 8c., 








BY ATTACHING 2° 
Hamlton s Independent Air Pump & Condenser 


TO YOUR ENCINE. 


MANUFACTURED ONLY BY 


SAWTELLE & JUDD, 


HARTFORD, CONN. 


Increased 
Power, 
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NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
**Double Ender” Saw Files. File Brushes, File Cards. 
“Slim ” Saw Files. Surface File Holders, 
**Racer ” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. - U. Ss. A. 


C. W. LeCOUNT, Se &C 


’ Fpprcnine Ss ee 
South Norwalk, Connecticut, 


Manufacturer of 


LeConnt's Improved Steel Dog 


With hardened Steel 
Screws turned in 


Also, 












*4e P4LMER~ 














the Lathe. 
PRICES. 
fo. 1... % in... $4 | 
car een ae 
8... 60 
a Oe oe 
BM a. 88 
# 6..1% 0. 93 
TAM... 1.10 
«wg. «....190/ BOLT FORGING MACHINES, 
SMALL SET, $6.30. 
No. 9 2\4 in 1.40 POWER HANIMERS, 
%..2M4in.. 1 
ee Machinists’, Blacksmiths’ Tools, 
“ 11,..814 .... 1.80 
“12.4 ©... 2.00 





And Wood-Working Machinery 


A SPECIALTY. 


American WatchT oo! Go., Waltham, Mass, 


MANUFACTURERS OF 


MACHINERY 


Watch and Clock Making: 


AND 


Special Tools and Machinery of all kinds, 


The accompanying cut shows our No. 3, or Machinist Bench Lathe. This lathe was originally designed 
for the American Watch Co., and has been adopted by all American watch wr and by many clock com- 
ies of this country, and watch companies of England and Switzerland. agree in pronouncing it the 
Cont lathe for small work ever made. 


FULL SET, $13.00. 








HALL’S PATENT 


DOUBLE COMPOUND LEVER | CUTTING NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
Increased power without a clum- 


MACHINISTS’ 


Price $1.25. 


Sent by mail for 6 cents size 


om 2d. That the construction 
additional. 


of the Nipper should be such 
that any damage to the cutting 
jaw or handle, from wear or 
accident, could be repaired. 

All orders should be addressed 


SUPPLIES. 


Every pair warranted. j to 








P. BLAISDELL & CO., 


MANUFACTURERS 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Drills 
With Quick Keturn Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and - 
Hand Lathes. 


WORCESTER, MASS. 










sy and expensive increase of |: 








| BORING AND TURNING MILLS. 

| Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 

PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


TOOL WORKS, 
OHIO. 






















NILES 
HAMILTON, 








BRADLEY’S CUSHIONED HELVE HAMMER. 


MEN. Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 

=i Medal of Merit at the Centennial Exhibition, in 1876, 

’ Being the highest award ee any goods of their class in America or Europe. 

IT HAS MORE GOOD POINTS, LESS COMPLICATION, 

MORE ADAPTABILITY, LARGER CAPACITY, 

DOES MORE AND BETTER WORK TAKES LESS POWER, 

COSTS LESS FOR REPAIRS. 
ANY HAMMER IN THE WORLD. 

Guaranteed as Gaewater (Eventi 1832, ) 


} BRADLEY & COMPANY, Svracuse, N. Y. 


The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


| HELVE HAM 


seh CUSHINNED — 


Branch Office, 22 to 24 & 26 So. Canal 
Street, CHICAGO, ILL. 





Thousands 
in 
Successful Use 


Invaluable to 
Users of 
Emery Wheels. 


“““paT OCT it 


be 2 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CoO., CHICAGO, ILL. 


Maehinists Cpplies, WOOD WORKING MACHINERY. 


J. A. FAY & CO., 
Railroad Supplies, — Supplies, 


BUILDERS oF 
Mining Supplies, iler Makers’ Supplies, 


will Supplies, Steamship Supplies, _| IMPROVED MACHINERY FOR WOOD CUTTING, 


epartment Supplies Numb 800. dif ‘ 
umbering some ifferen 

W. Ss. MIDDLETON, Machines—Planing and Matching 

52 John Street, New York. Machines, Surface Planing Ma- 


t2- Estimates promptly furnished large | chines, Molding and Tenoning 


f Machines, Mortising and Borin 
buyers personally or by mail. Machines, Carving and Dovetail- 


ing Machines, Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
or Variety & Uuiversal 
WOOD WORKERS. 
Band, Scroll, Ripping and Cut- 
ting-off Saws, Band and Circular 
—_—_ Resawing Machines, Spoke and 
Wheel Machinery, Shafting, 
Hangers and ‘Pulleys, etc., etc. ——— in design, 
simple in construction, perfect in workmanship, saves 
pa economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 


CUYAHOGA WORKS 


4000 lb. Steam Hammer, 
with J. F. Holloway's 
Patent Balanced Valve, 

Built by Cuyahoga Works. 


i yu 

























fe) 
STORE ri DOE cL puia 4 











Manufacturers 


L.A. D7 
MARINE ENGINES, 


BLAST FURNACE 
Machinery, 
STEAM 


Hammers 


Send for Circulars, 


Cleveland, Ohio, U. S. A, 


HOISTING MACHINERY coo ELEVATORS Set,.2eren, am 


reasonable in price. 


FRICTION CLUTCH PULLEYS AND CUT OFF COUPLINGS. 


We manufacture the ‘‘Giant Friction Clutch Pulley,” known as the ‘‘Captain.” Is the 
Best in the World for connecting the gearing of callender rolls, hoisting coal, logs or 
freight. Our Clutch can connect any amount of power, at any speed, without slacking the 
motive power in the least, and gives no shock, is easy to ship and unship, in fact this is the 
only Clutch that can do heavy work satisfactorily. Can be seen with power applied at 95 


and 97 Liberty Street, N. Y. 
D. FRISBIE & CO., New Haven, Conn. 


Stoves and Fire-Place Heaters, 


COMBINING 


THREE THINGS IN ONE APPARATUS: 
4 Open Fire, Close Stove, Warm Air Furnace. 


Send for descriptive catalogue and testimonials from highest scientific and practical 


~Z\ authorities in this country. 
OPEN STOVE VENTILATING CO. 
78 Beekman 8t., New York 






Wes 

















Designer and Constructor of F 
Hawser and Rope Machinery, 


W. H. HOFFMAN, M. E., 





Please state where you saw this Advertisement. 





Working Drawings of Engines, Boilers, Machinists’ 
and Boiler Makers’ Tools, 


PASSAIC,ENew Jersey. 


‘ 
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THE ALBANY 





STEAM TRAP. 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 
Albany Steam Trap Co. 


ALBANY, N. Y. 





ESTABLISHED 1848. 


WILLIAM SE 





LLERS & CO. 


> SIIA.DELPrstA.. 


Machine & Railway Shop Equipments 


Shafts, 
Couplings, 
Hangers, 
Pulleys, 
Mill Gearing, 
Ete. 








Lathes, 
Planers, 
Drills, 
Shapers. 
Bolt Cutters, 
Ete. 


RailwayiT urntables & Pivot Bridges. Gifford Injectors, Sellers’ilmprovements 


NEW PATTERNS. 


New York Office, 


SIMPLE, EFFECTIVE 


79 Liberty Street. 
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Sectional View. 


F ley Lubricator. 


The onl 


‘._——) 












reliable auto- 


Vertical and Yacht Engines, 





THE ROWLAND VERTICAL ENGINE. 


LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 





Goulds Manufacturing Co. 


Foree and Lift 
PU 


For Cisterns, Wells, Rail. 







matic ose Pulle roads, _Steamboats, 

\ Oiler in the World. FIRE “ENGINES 
) Saves Oil, Belting, Hydraulic Rams ; 
} actives, ‘ime, soil- AMALGAMBELLS 

ng of Fabrics, &c., &c. For Churches, Schools, 

I Will run from one to and Plantations. 

three months with \ Corn-Shellers, Sinks, etc. 
once filling. Gives \ Pumps and Materials for 


Hig Seneral satisfaction. 
3 For 





HM) of American Machinist, 
. Address 


Mi’g Co. 
P. O. Box 1030. 


MIDDLETOWN, CT. 


: illustrated de- 
fj scription see April issue 


) 1879, or send for circu- 


| Loose Puliey Lubricator 


) Driven Wells a specialty. 
WY Satisfaction guaranteed, 
Catalogues furnished 
QUIRE FOR COULDS PUMPS 
ING IRE. FO SENECA FAs, N. Y. 
WAREHOUSE, 15 Park PLace, NEW YORE CITY. 








DOW NER?’S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 





— 


no 
+ 


yer 
eit 


all 


| 
| 
| 
| 





Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new or clean boilers scale cannot form, as 
scale-producing constituents are neutralized. 
IN BARRELS AND HALF BARRELS, 
Circulars on application. 
A. H. DOWNER, 
(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N. Ve 











NOTICE! 


Practical articles by twenty-nine of the best 
writers on mechanical subjects, as below, were 
contributed to the AMERICAN MACHINIST, 
and appeared in the numbers here men- 
tioned. Other original articles from the 
same and additional writers are appearing 
in our columns from time to time. Copies 
containing these articles can be ordered 
through any newsdealer at 6 cents each. 


Prof. R. H. Thurston. 
Sizes of Safety Valves. December, 1877. 


Prof. John E. Sweet. 
Defects in Building Engine Lathes. June 28, 1879, 
A Novel Centering Device. July 19, 1879. 
Engine Construction. August 9, 1879. 
Prevention of Injury from Machinery. Sept. 13, 1879. 
Bits of Experience. Oct. 11, Nov. 15 and 29, 1879. 
Chas. E. Emery, Ph.D. 
Marine Governors. October 18, 1879. 
Park Benjamin, Ph. D. 
Safes and Safe Breaking. Nov. 1, 1879. 
John J. Grant, M. E. 
Starting Apprentices. January, 1878. 
Standard Gauges and Tools for Accurate Measure- 
ments. ay 1878. 
The Lathe and its Uses. Angust, 1878. 
To —— a Shaft Properly for Turning. Oct., 1878. 
To Turn a Shaft properly. December, 1878. 
To Bore and Turn a Pulley properly. July 5, 1879. 
Theron Skeel, C. E. 
Methods of Setting Boilers in Brickwork. Decem- 
ber, 1877. 
John W. Hill, C. E. 
Strength of Steam Boilers. July, 1878. 
The Properties of Water. August, 1878, 
Composition of Fuel. September, 1875. 
Charles T. Porter. 
Advantages of High Speed Engines. August 9, 16, 
23, September 27, Oct. 11 and 18. Nov. 15, 1879. 
John W. Nystrom, C, E. 
Horse-Power of Steam Boilers. 
*¢ Chordal.”? 
Extracts from Chordal’s Letters, in every issue since 
July, 1878, except March, August 30, and Sept. 





Nov. 22, 1879. 


27, 1879. 
Balancing Pulleys. August, 1878. 
Scraped Surfaces. August 30, 1879. 


A Mechanical Time Keeper. 


L. F. L me, Mi. E, 
Practical Method of Setting the Valves of a Loco- 
motive. November, 1878. 
Boring Locomotive Cylinders, December, 1878. 
Faulty Construction of Locomotive Boilers, Man- 
agement, &c. January, 1879. 
Improvement in Slide Rests. May, 1879. 
Use and Abuse of the Engine Lathe. June 28 and 
August 23, 1879. 
Use of the Ratchet Drill. July 12, 1879. 
The New Musical Steam Whistle. July 26, 1879. 
Oil Stones and their Uses. August 9, 1879. 
What Constitutes a Good Lathe. August 30, 1879. 
Use of Lubricants. September 20, Nov. 1, 1879. 
Wm. Lee Church, C. E. 
Piston Speed of Engines. September, 1878. 
Engineering Popularized. Jan., Feb., March, April, 
May, June 28, July 19, Aug. 16, 1879. 
Talks. Nov. 22, 1879. 
Charles A. Hague. 
Engine Duty and Indicator Cards. April, 1879. 
Steam Engineering. June 28, August 2 and Septem- 
ber 20, 1879 
Piston Speed and Steam Compression. October 4, 
9 


duly 5, 1879. 


1879. 
The Impending Crisis. Nov. 15, 1879. 
Thos. Hagerty, M. E. 

Grinding and Polishing Metal Surfaces by Hand. 
December, 1878.. 

Wm. H. Hoffman, M. E. 

Engine Proportion and Construction. July 26, 
Angust 2, 16, 23, 30, September 13, 20, 27, and 
October 4, 11 and 18, 1879. 

Boiler Proportion and Construction. 
Nov. 8, 15 and 22, 1879. 

W. H. Odell, M1. E. 

Calculated vs. Actual Engine Duty. 

Samuel E. Webber, C, E. 

Varieties of Friction. April, 1879. 

Wm. J. Williams. - 

Dry Plumbago vs. Tallow and Oils in Steam Cylin- 
ders. December, 1878. 

The Injector and its Economy in Raising Water. 
March and July 5, 1879. 

Evaporation of Water in Steam Boilers. August 9, 
1879. 


October 25, 


January, 1879. 


Steam Boiler Explosions. 


Joshua Rose, M, E. 
Lathe Dogs and Drivers. 


Stephen Roper, ; 
Papers on Engineering Subjects. March, April, 
October, December, 1878, June 28, July 12, 19, 
Aug. 2, Sept.;20, Oct. 4, 25, Nov. 8, 22, 1879. 
Wm. Main. 
Method of Grinding a Perfect Sphere on a Lathe 
October 25, 1879. 
“Vv. Hook.” 
Remodeling Valve Motions. August 2, 1879. 
Setting Up Steam Engines. August 16, 1879. 
The Caettag of Small Steam Cylinders. August 30, 
9 


October 18, 1879. 


Nov. 15, 1879. . 


1879. 
Valve Motion Diagram. September 27, 1879. 
Moulding Raised Pulleys. October 11, 1879. 
Motion Curves. October 18, 1879. 
Putting Up Shafting. October 25, 1879. 
Virtual Velocities. Nov. 1, 1879. 
Foundry Cupolas. Nov. 15, 1879. 
Railroading Emergencies. Nov. 15, 1879, 
Laying out Gear Teeth. Nov. 22, 1879. 
How to Set a Slide Valve. Nov. 22, 1879, 


F, F. Hemenway, M™. E. 

Boiler and Cylinder Pressure. August‘23, 1879. 
Automatic vs. Fixed Cut-offs. August 80, 1879. 
Discussion on Steam Economy. Sept. 27, Nov.8, 1879. 

R. Grimshaw, Ph, D. 

Concerning Steam Fire Engines, July 12, 1879. 
Practical Instruction. September 27, 1879. 

E. H, Robbins. 

Steam Condensation and Pressure. September 27, 


1879. 
What is the Power of my Engine? Oct. 18, 1879. 
J. H. Dunbar. 
Some Engine Tests. October 25, 1879. 
F. G; Woodward, 
How to Adjust Shafting. November 1, 1879. ~ 
A Substitute for an Equilibrium Slide Valve.§ | Nov. 
8, 1879. 
D. F. Nisbet. 
Re-compression as a Factorin Economy. Nov. 1, 
1879. 
Jehn Fish, M, E. 
Compressed Air. Nov. 22, 1879. 





WONDERFUL 


PUNCHING. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
21 TONS PER SQUARE INCH 


STRONGER than with the Fiat Punca. 
Can be used in any Punching Machine, by license 


from the patentee. 
D. L. KENNEDY, 
{0 Cortlandt St., New York. 
CAUTION.—Infringements will be rigorously prose- 


JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U.S. 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 


j ST 











FAM<HYDRAULIC 


ENGINEERING. 


FRANK H.POND ME. 
CORRESPONDENCE ST.LOUIS Mo. 


SOLICITED. 
A. F. PRENTICE & CO. 


Manufacturers of 


Light Machinists’ Tools. 


FOOT POWEK LATHES A SPECIALTY. 


54 Hermon Street, 
WORCESTER, Mass. 


IMPROVED 


Hollow Spindle Enoine Lathe, 














Length of Bed, 42 in. Swing,11 in. Turns 22 in. 
between centers. Three Cone Spindles and Wheels. 
Weight 450 lbs. 


FRASSE & CO.,, 
MACHINISTS’ SUPPLIES, 
P. 0. BOX 4627, 
62 Chatham Street, 


PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sis., 
NEW YORK: 


Boynton & Plommer, 


WORCESTER, Mass, 


Manufacturers of 


New York. 








These machines 
have a stroke of 
six inches and may 
be readily adjusted 
to work any less 
distance. ngth 
of traverse eight 
inches. Vertical 
adjustment of table 
five inches. The 
surface of hand 
wheel is made flat 
so as to carry a 
belt when wanted 

“ — for power. The 
same machine on legs, with three speed cones for 
power and wheel for hand use also, making them 
complete in all their appointments, and a desirable 
tool for Model Makers, Die Sinkers, Railroad Shops 








and all other shops where machine work is done, 
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The E. HORTON & SO 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


AND THE 


SWEETCAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


N CoO. 


PRICES REDUCED. 








April 1st, 1879. 
From this date a discount of 30 per cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 15 per cent. 
from the list price of the Sweetland Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


NTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 





Address 
P. O. Box 2187. 


PIERSON & CO.*2% 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 


Newell’s Patent Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for giadig 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
detivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sia thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. <A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West {9th Street, New York City. 

















Model Engines. 


} Complete sets of 


i=) CASTINGS 
——_ ~=Ss for making small 


Model Steam Engines, 11-2 in. bore, 3 in. stroke, price, $4; 
ditto, 2 veo apts 4in. wee. price, 21? : me bald « ™ _ 
G heels and parts o odels. nds of small Tools 
and Materials. Catalogue tree. GOODNOW & WIGHT- 
MAN, 176 W: shington § 


E. E. GARVIN & CO. 


Manufacturers of 















me 


jar 
' Dbe2) 
\ SS 


Dp 
N 


treet. Boston, Mass. 





Milling Machines, Drill Presses, 
; Hand Lathes, 
Tapping Ma- | 


















chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Millingin all its 
branches. 


139-143 


_ CENTREST, 
Z yy Cornell’s B’ld’g | § 
/ /, NEW YORK. 


&2-Send for il- He 
lustrated Cata- Z 
logue. \ = 









_ / 
No. 4 Milling Machine, 





NEWELL & CHAPIN. 
ENGINES INDICATED, 


The Hendey Maching (Go, |W- 4. ODELL, ‘svar sense 


BOX 274, YONKERS, N. Y. 
Wolcottville, Conn., U.S. A. 


MANUFACTURERS OF THE STEAM PUMPS. 
MANVILLE PATENT IRON 


Planens and Shapers, 


24 in. Shapers, 15 in. Shapers, 5 ft. x24 in. 
Planers, 34 ft x16 in. Planers, 24 in. Ama- 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x 8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 
and Wire Slitters, Spring Chuck and Com- 
mon Clock Lathes. 











oe = 


HENRY R. WORTH 
239 Broadway, N.Y. 


a eas 


INGTON, 
83 Water Street, Boston. 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WaTER WorkKs—Compound, Condensing or Non-Con- 
densing. Used in over 100 Water Works Stations. 


Stream Pumps for all purposes—Duplex and Single 
Cylinder. 


PRICE LIST ISSUED JAN. 1, 1879, WITH A 
REDUCTION EXCEEDING 30 PER CENT. 
WATER METERS. OIL METERS. 





&~ Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 








Establishea THE FPAMOU S 1866. 


HUNTOON :™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. 8S. Government, also by leading Manufacturers in all classes of Work. 


Circulars mailed on application to 
HUNTOON GOVERNOR CO., Lawrence, Mass. 





SCHLEN KER’S 


Screw Cutting and Nut Tapping Machines, 


8 


‘ONZOTeIVH poVIISNI[] 10} pus 





Seven Different Sizes, 





<<= 


The Most Simple, Rapid, Strong, Durable, Powerful, Accurate, 
and Has More Good Points than any other 
Bolt Cutter in the World. 








THE 


Goddard Emery Wheel, 


EH. A. GODDARD, 
Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 





DEALER IN 


MACHINISTS SUPPLIES. 


Warerooms, 176 FULTON STREET, NEW YORK. 
THE MORSE FEED-WATER HEATER AND PURIFIER. 














Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
engines. For further particulars, address 
E. L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo, or 





HOWARD IRON WORKS, Buffalo, N.Y. 


J. Fo WANGLER, St. Louis Boiler Works. 
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‘Patent Automatic Cut- off Steam En ine. - i 
WM. WRIGHT, i THE “BROWN 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUG- 
MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 














SIZES and PRICES. A NEW DEPARTURE. 


Demiiuss pe verriceax. VERTICAL AND HORIZONTAL ENGINES AND YACHT ENGINES 


For City Water Works; also for Manufacturing parposes, etc. (Highest duty guaranteed.) OF FROM 10 TO 80 H. P. 











| 
ova [iLike Dae earn NAME. | Power. PRICE. At a Reduction of Fifty Per Cent. from Former Prices. 
[DONNIE (imi 25) | LY sabe 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, IRON SaeT DATE. Snel Wenennne Lower Mares. 
A LARGE GENERA we MN br PL TTERNS on Ginn Mercury; 10 | $250 Manufactured by HEALD, SISCO & CO., Baldwinsville, N. ¥. 
: ee = cit e ; ie 15 275 Send for new Illustrated Circular, giving full description, and convincing 
Queen testimonials, of which the following is a specimen: 


U. S. ENGINEER’s OFFICE, 
Monarch) 20 325 PITTsBuRGH, Pa., July 23, 1879. } 
——-. raver — . Co., : N. Y. q < eaaia mn 
entlemen :—In reply to your letter of the 19th instant, I have to say that we 
Vulcan 80 400 have had one of your “‘ Reliable ” horizontal engines at work since the middle of 
October, 1878, up to the presenttime. It has been used for driving one of your 


HORIZONTAL No. 10 Centritugal Vertical Pumps, and has given us entire satisfaction. The 
FOR SETTING 


only repairs necessary has been the replacing of the piston rer once. 
Meteor 10 $225 Yours truly, iA » MAH 
‘1st Lieut. F lbanionete. 


fi fe Ey AWARDED yy .y 5 Reliable} 20 275 [We desire to call aged attention to the above letter, as since it was re- 
ATTH x a vr ceived by us, Lieut. Mahan hasconfirmed his good opinion of our Engines there- 
Wowie \YE-#| | Hercules! 30 375 in expressed, by ordering two more of them.] 
SM EXAIBITION Bie 
a3 


STEAM BOILERS. “eg” POND & BRADFORD 


Prony of Fuel, with increased capacity of Steam Power. 


Piao same principle as the SreMENs’ PRocEss Or MAKING STEEL, utilizes the waste gases with hot air on top 
of the fire. i 
Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 
wood chips, horse manure, &c, ® 


A. F. UPTON, General Agent. 




















Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent, air space. MOST REMARKABLE FOR 
Send for Circular. P. O. BOX 3401, BOSTON, MASS. is rs “ 3 
OF IMMENSE PRACTICAL VALUE TO EVERY SAW USER. Safety, Economy, Simplicity. 
eee he sa Se, ALSO, FOR 


GRIMS HH AW ON SAWS. : nti i 

History, Development and Action, Classification and Comparison, Manufacture, Care, and Perfect Joints, freedom from 

Use of SAWS of all kinds. Large 8vo, profusely illustrated. By Rosert Grimsuaw.| Leaks, and unequal Expan- 
sion. 








This thorough little work, impartially written in a clear, simple and practical style, and 
supplemented by valuable tables, treats the SAW scientifically, analyzing its action and Rapid Steaming. 
work, and describing, under the leading classes of Reciprocating and Continuous Acting 
SAWS, the various kinds of large and small Hand, Sash, Mulay, Jig, Drag, Circular, Dry Steam and Uniform Water 
Cylinder and Band Saws, as now and formerly used for Cross-Cutting, Ripping, Scroll- Line. 

Cutting, and all other sawing operations in Wood, Stone and Metal, Ice, Ivory, etc., in this 2 : ° 

country and abroad. With Appendices concerning the details of manufacture, setting, Cleaned Fasily and with Tete 
swaging, gumming, filing, etc.; tables of gauges, Lists of U. 8. Patents on Saws, and other Labor. 
valuable information. Elegantly printed on extra heavy paper. Copiously indexed. Suited to all kinds of Fuel. 

To appear shortly. Subscription price, $1.50. Orders received now. 


CLAXTON, REMSEN & HAFFELFINGER, Publishers,  |4 Large Stock on Hand. 
624, 626, 628 Market Street, Philadelphia+ POND & BRADFORD Spina —" 


LATHE ATTACHMENTS | ST c E Li N E. For Ilustrated Description, cee Bg Cortlandt St., New York. 


FOR MILLING, Uned t fini at i ll kinds of Steel MACHINE TOOLS. 
Plane and Irregular Forms. Tools. Increases their durability ‘at loast five fold. ER or NDARD GAUGES WHITTIER MACH INE CO. 
‘ ‘ 


Taps and Reamers Fluted and Gears cut with- | Secures absolute safety from cracking. Adds greatly bt de A ST E EL BO \ L E re Ss, 


(SHAE 





J 
nn 



































out removing from the lathe centers, | + of tools and steel. 


See American Machinist, Sept. 13 ond 20. hhines. 
Wor circular address WM. MAIN, | BAUER & CO., Wessaring Mes Steam Engines and Elevators, 
Piermont, N.Y. | 96 Greenwich Avenue, N.Y Adjustable Reamers. 





Boston, Mass.: Works, 1176 Tremont St. 
N. Y. Office, 120 Broadway. 


FROM 1-4 TO 10,000 Ibs. WEIGHT. : cheaabescoreggel 
Tree to aitorn, sound and solid, of unequaled strength, toughness and & ’ 
An tuvaluable substitute for forgings or cast iron requiring three-fold 
Gene gf all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- Pp R E N | | S S Pp A E N \ | SE S, 
tives, etc. 


12, ae Oe Crank Shafts of this steel now running proved superior to wrought 
k A g T N f q: TRACE EASE ROMEM ARS cat OPERINS wrote ADJUSTABLE JAWS, 
Works, CHESTER: Pa, 407 CASTINGS CO. Clalinnamy and Palani Cin Ballas 
a ,) 
D, SAUNDERS’ SONS, 


Adapted to all kinds of Vise work. 
Yonkers, N.Y., 








BETTS MACHINE CO, 








HALL WFE’G CO., 23 DEY ST., NEW YORK. 
SEND FOR CIRCULAR. 















Manufacturers of 
Steam and Gas Fitters’ 
TOOLS, 
Pipe Cutting & Threading 
MACHINES 
For Pipe Mill Us, &, | STEAM BOILER TUBE CLEANER. 
A SPECIALTY. For pape ee ag sete — 13th. 
ee DEALER IN MACHINERY AND SUPPLIES, 


SOLE AGENT 
Send for Circular, and say where | Wo, G Cortlandt Street, - = *» = New York City. 
you saw this advertisement. SEND FOR CATALOGUE, 











Novemser 29, 1879._ 
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HORIZONTAL. , 
VERTICAL 
Automatic Cut-off 


Py e 
« 
» ewe 


Yacht Engines, 







, STEEL AND IRON 
“, BOILERS. 


All sizes to 225 horse- 
‘ power. 


4 

c) 
% 
“SE 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 



























Semi-Portable ENGINE CO. 
Engines. Fitchburg, Mass. 
THE-sTOW- FLEXIBLE-SHAFT-CO + LIMITED- 

HS... heft... pow” beh ite, © 5: oe 
ethene mitt ra y ~ ves : ~ oe ah gt oh” apP oan keeP 
N g v Te yal ot ane S of 
. a ne is at dest) 3e Ve Ls 
ith* KS}°r 0 oe 
att \ use Ae ABLE PS fo pe ? 
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: ft etal goo 
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ey riPd | ote: 
puff pects eqoOUF nd 


NORTH- FIFTEENTH. ST-PHI 







wv ; - 
ICE | isT + tical 


PHIA- 
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23 in. 


warranted. 


price, $6.00. 


Amateur Ge 


Made with extra Jaws for $1.00 per set. 
and Pinions are forged steel. 


BEST all Steel Drill Chuck in the world 0 to ths. 


ared Chucks 


IMPROV ED. 
Diam., price $6.00. 24 in., $5.50. 


The Jaws, Scroll 
Workmanship first-class and 
Also, the 
List 


Hole through the Chuck § in. 


Address the manufacturer, 


A. F. CUSHMAN, Hartford, Conn. 





A PRACTICAL TREATISE 


ON THE 


COMBUSTION OF COAL, 


Including Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 
BY 
WILLIAM M. BARR. 
1 Vol., large 8vo., illustrated. 


Price, Extra Cloth, = = $2.50 
6 Half Morocco, - - - 3.50 
Sent, postage paid, to any part of the United States 


upon receipt of the price. Address ‘ 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 





A LARGE ASSORTMENT 
—0OF— 


NEW AND. SECOND-RAND 
MACHINERY 


STEAM ENGINE MACHINERY. 


One Corliss Beam Condensing Engine, 30 in.x72in. 
One Delemater “ - *¢ 26 in.x48in. 
One Beam Engine, 6 horse power, 5 in.x10 in. 

Five Horizontal Engines, 9 in.x16 in. 

Two ‘“ as 8 in.x12 in. 

Two 10 horse Hoisting Engines. 

Twod5 ‘* Portable ? 

One Upright Engine, 16 in.x16 in. 

One Horizontal Engine, 5 in.x8 in. 

One as Corliss Engine, 10 in.x24 in. 

One Locomotive Boiler, 4 ft.x13 ft. 

Judson’s Governors, from 2 in. to 234 in. 


MACHINISTS’ TOOLS. 





One Lathe, 28 in.x20 ft. 

One ‘* 24 in.xl4 ft. 

One “* 16in.x7 ft. 

One ‘* 40in.x28 ft. 

One Pattern Maker’s Lathe. 

One Planer, 42 in.x42 in.x16 ft. 

One ‘“  42in.x42in.x9 ft. (Pond, maker). 
One * 30 in. x30 in.x7 ft. 

One “ 927 in.x24 in.x6 ft. (Pond, maker). 
One * 27 in.x22 in.x4 ft. 


One Shaper,12 in. stroke. 
One ‘* §tover’s make. 
One Slotting Machine, 36 in. stroke, 7 ft. wide. 
One “ “ 12 in. stroke, 30 in. wide. 
One Bement & Son’s Boring Machine. 
One Travis’ Boring Machine. 
One Milling Machine. 
Eighteen Drilling Machines. 
One Root Blower. 
Dudgeon’s Punches and Jacks. 
One Bogardus Mill. No. 5. 
“ec “ “ce sé 2. 
‘* Pair Hand Shears. 
, 66 46 Pope’s Patent. 
One Large Power Punch for bridge iron. 
One 3000-Ton Hydraulic Press and Pump. 
One Dudgeon Beam Punch. 
Cotton Drawing Mac.ine. 


WOOD WORKING MACHINERY. 
One Schenck Planer and Matcher. 
One Patent Hub Boring Machine. 
One Daniels Planer, 30 in. wide x 30 ft. 
One Carriage Maker’s Dressing Machine, 


STEAM PUMPS. 
One Knowles Special Pump, No. 7. 
One Woodward Steam Pump, No. 4. 
One Cameron Steam Pump, No. 2. 
One Guild & Garrison Steam Pump, No. 3. 
Large lot of Vises. 
t of Belting, all sizes. 


J. Gray’s Machinery Depot 


37 Dey Street, New York. 





Forged Twisted Machinists” Dail 


By an improved process of manufacture warranted 
less liability to injury. 


N. Y. TWISTED DRILL CoO, 
240 Plymouth St., Brooklyn, N. Ye 


SECOND-HAND 


Machiri@ts’ Tools. 


x 16 ft.. 
x 14 ft. 
x 13 ft., very heavy. 

x 21 ft., for shafting, Wh’ler. 





One Engine Lathe, 301n. Wheeler, new. 
One “ “ce 26 in, “ce “ec 
One * ss 26 in. 


One * as 22 in, 

One ‘* «s 20in. x 12 ft. Johnson’s. 

Three “ $6 20 in. x 84 ft. Wood, Light & Co. 
Three ‘* nf 20 in. x 6 ft. Wheeler. 

One * id 19 in. x 7 ft. Whitcomb. 

One ‘“ ee 18 in. by 10ft. Wheeler. 

One ‘* « 18 in. x 844 ft. Wood, Light & Co. 
Three * 18in.x7ft. N. Y.S. Eng. Co. 
One ‘* ¥6 16in.x8ft. Wheeler, new. 

Two ‘ a“ 16 in. x 7 ft. 

Three ‘ «6 15in. x6 ft. Lathe & Morse. 
One “ “ 13 in. x 5 ft. Gould. 

One * a6 24in. x12ft Not Screw Cutting. 
One * ss 16 in. x 10 ft. Not Screw Cutting. 
One lurge Chucking Lathe and Chuck. 


Two Hand Lathes, 18 in. x 43¢ ft. 
One ‘ « 15 in; x 8 ft. 


Pratt & Whitney. 
13in. x 5 ft. 


“cc 


Six ‘* “« fas 4% ft. New Spencer. 
Six “ “ Tin.x24ft. * 4s 

One Planer, 48 in. x 48 in. x 12 ft. Good order. Plass. 
One ‘* 31in. x 3lin.x7ft. New. Stover. 
One ‘* 30 in. x 30in. x7 ft. 

One ‘6 30 in, x 30in. x 6 ft. Wheeler. 

One ‘* %in.x Min.x4ft. W.L. & Co 
Two ‘* 22 in. x 22in.x4ft. Wheeler. 

One * 22 in. x 22in. x 5 ft. she ew. 
One “* 20x20x6é. Pratt & Whitney. 

One Crank Planer, 24 in. stroke. 

One 8 in. stroke Shaper. Gould. 

One 8 in. - Pratt & Whitney. 

One 24in. ‘* “ Hendey Machine Co. 


One Brown & Sharp Universal Milling Machine. 

One No. 3 Garvin Milling Machine. 

Three Lincoln Pattern Milling Machines. 

One Whiton 22 in. Gear Cutter, 

One Pond’s Index Millers. 

One 21 in. Swing Upright Drill. Wheeler. 

One Suspension Drill. Bk. Geared, Self-Feed. Pond. 
One each No. 0 P. and W. 2 and 3 Spindle Drills. _ 
One each No. 1 P. and W. 3and No. 2, 4 Spindle Drills. 
Three Sensitive Drills, drills to 3-16 in. hole. 

One Pratt & Whitney 2-Spindle Profiling Machines. 
One Brown & Sharpe Tapping Machine. 

One No. 1 Brown & Sharpe ‘‘ a 

One No. 2 “ “ “ “ 
One No. 4 Stile’s Punch Press. 

One No. 3 Stile’s Punch Press. 

One 10 H. P. Baxter Engine. 

Seyen Stephens’ Vises. - 
Belting, Shafting and Miscellaneous Machinery. 


E. P, BULLARD, 
14 Dey Street, New York. 


Chasing Bar. 





to do more work than any other drill in market with | 





The Buckeye Automatic C 





ut-off Engine. 


_. 


Estimates Furnished on Application. 


BUCS vTSE DSwWwaerwTs 


Go. 


Room 42, Coal and Iron Exchange, New York. 


HILL, CLARKE & C0,, 


36 & 38 Oliver Street, Boston. 








AIR ENGINES. 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery. 


NO WATER. 
NO ENGINEER. 


91 & 93 Washington St., N. Y. 





The George Place 


Machinery Agency 


Offer for sale all the second-hand tools of 
the Wood & Light Machine Co., at their 
Works; also a number of new tools made 


by them at very low 


prices; also a large 


assortment of new and second-hand tools 


and machinery in stock. 


LIST. 
The George Place 


I21 Chambers 


SEND FOR A 


Machinery Agency, 


& 103 Reade Sts., New York. 





ENGINEERS. 


THE RIGHT MEN IN THE RIGHT PLACES 


Having posted ourselves in the specialties of all well 
known Engineers and Chemists, and having made 
favorable contracts with many, we are prepared to 
supply their services. 

For designing, constructing and testing 
machinery and fitting up factories. 

For Hydraulic Works. 

For Bridge Building. 

For Mining Work of all kinds. 

For Blast Furnace Building and Metal- 
lurgical Operations. 

For Sanitary Engineering. 

For Surveys. For Railroads. 

For Reports on New Inventions for 
Capitalists. 

For Analyses and Assays. 

For Expert Testimony in Law Suits. 

For Professional Advice generally. 


THE BEST TALENT AT MODERATE COST. 
Park Benjamin’s Scientific Expert Office, 
37 Park Row, New York. 





GEORGE P. CLARK, 
Manufacturer of the Patent 


SEueU BBE OAS TOr,. 


SECTIONAL VIEW. 






=z 


The only Solid Socket Castor in the market. 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfect in action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 
Once tried alwavs liked. 

GEORGE P. CLARK, Windsor Locks, Ct. 


TYPOGRAPHIC ENGRAVING. 


Steel Punches, Letters and Figures, and 
Steel Stamps for Stamping all 
kinds of Metals. 


Telegraph and Coupon Wheels. 


No 





Mechanical or other Engraving done on Metal , 


Patterns for Casting in Sand. 


All such work I do in the best style of: art, and 
warrant complete satisfaction. 


S. E. ADAMSON, 9 Murray St., N. Y. 
The Artist Steel Stamp and Punch Cutter 


BeCOE Sf INa=see CS 2 Uae 
Schuylkill Falls, Philadelphia. 









Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 perinch. Send for Circular con- 
taining names of users who consider it indispensable 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“Tig? os." 


Feed Water Heater and Pure, 









10n. 


"for Prices and further informat 





Wri 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 


WORCESTER, MASS. 
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N & SHARPE MFG, CO. 


Providence, HK. IL 


BROW! 


















MANUFACTURERS OF THE 


Universal Grinding Machine. 


This Machine is arranged for doing a large 
variety of operations of grinding, by the use of 
solid emery or corundum wheels. An addi- 
tional movable table, capable of adjustment by 
a tangent screw and graduated arc, admits of 
f straight and curved taper grinding with the cen- 
ters of the machine always inline. It is specially 
adapted for grinding soft or hardened spindles, 
arbors,cutters, either straight or angular,reamers 
= and standards; also for grinding out straight and 
taper holes, standard rings, hardened boxes, 
jewelers’ rolls, &c. The work can be revolved 
s—upon dead centers or otherwise. The grinding 

=wheel can be moved overgthe work at any angle, 
by which means any taper can be produced. 
Wheels from one-quarter inch to twelve inches in 
diameter can be used either with or without water. The feed works and slides of the machine are 
covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 
provided for with graduated arcs.e A special chuck, for holding work for having holes ground, accom- 
panies each machine. The spindle and boxes of the machine are of cast steel hardened and ongene, 
Distance between centers, 28 inches; will swing 12 inches diameter. 


MACHINE TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA, 











= 


Se" MACHINE TOOLS, STEAM HAMMERS, ds 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING 
BORING and PLANING MACHINES, as well as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning: 
drilling, boring, planing and shaping, or slotting, can all be performed with a great saving of time al 
labor. It will be found worth any purchaser’s while to examine our new methods of screw-cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be rod with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 


Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SOUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 tote S yoesss + coeneine ase —. a for 
atalogue. 





NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions ; No Fires nor Cinders; No Gauges; No Pumps; No 
| Engineer or other attendant while running. Recommended by Insurance 
Companies, 

NSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
rey Ventilating, Running small Shops, etc. 

2,4 and 7 H. P. and upwards. Built by ’ 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All joints made by expanding’ wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of fuel. Steady water 
= and dry steam. No leaks from unequal expansion. 

Rae steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Tilustrated Ciossees and other desired information 


wont, ae 
BCOCK & WILCOX, Engineers, 
30 Cortlandt St, New York. 
















STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


Illustrating every variety of 


STEAM PUMPING MACHINERY, 


Cope & Maxwell M’f’g Co. 








Cuts, Photographs and Prices furnished on appli- 








O. W. FIFIELD, manufacturer of ENGINE LATHES from 














HAMILTON, OHIO. fy 
< 
af 
=A] 
eg 
&3 
20 
Machines Send for ea 
at reduced our new o= 2 
prices, Illustrated| C58 
og ae ceralogue JAMES W. SEE 
ee ‘ : 
Wheels Weissport, | CONSULTING ENGINEER, 
Guaranteed, Penn, HAMILTON, Onto. 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN’, U. S. A. 


MAKE SPECIALTIES OF 


Drop Mam mers, 


PUNCHING PRESSES, 


HAND DRILLING MACHINES, RATCH. 










ET DRILLS, COMBINATION LATHE 
GHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
\ HAND, MACHINE NUT AND PIPE 


Ji <£APS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c. 


FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U. S&S. A. 
MANUFACTURERS OF 


BILLINGS’ DROP-FORGED LATHE DOGS 


These Dogs are forged from the best Bar Iron and Steel for the purpose and warranted a first-class article. 


PRICE LISTS 








TRADE TRADE DIE DOG. 
_ es 
CL P DOG. Rice List 
COMMON DOGS. 
MARK. MARK. 
36 —- $ .50 cents, 
4 . -60 
34 ee “ 40 «e 
Res — * 
14 “e 95D ee 
1% “ 1.10 “ 
_ 3.35 “ 
2 ie 1.40 “ 
+) aa 1.60 “ 
3 aa 1.80 < 
Sig“ 2.00 <“ 
4 - 2.80 <“ 
No. 1. 1% in. bet’n Screws, $1.50 
_ > 6 “oo “ rr 1 inch between slides...... seeees $3.00 
Per set of three, . . « « 5.50 Extra Dies, 50 cents per pair. 


STEEL AND IRON DROP FORGINGS 


For Guns, Pistols, Sewing Machines, Machinists’ Tools and  eeneey Generally. 
Illustrated Catalogue and Price List. 


Send for 





PAWTUCKET.R.I. 


Menutactuer ot TAPS AND DIES of every description. 


Also, forsale low, UNITED STATES STANDARD GAUGES, from % to 8 inch. 
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J. M. ALLEN, PRESIDENT. = As 
W. B. FRANELIN, Vics-PResmpent. ar : 
J. B. PIERCE. Secretary 2 3 
tM 
Monitor Binders tz: American Machinist, ai ; 
$1.00 EACH BY MAIL OR EXPRESS. FA 





GQOLD MEDAL AWARDED PARIS EXPOSITION, 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Prosmes, Dies and Special Machinery 


FOR WORKING SHEET METALS, &e. 


FRUIT AND OTHER CAN TOOLS. 
167 to 178 Plymouth.8t., cor. Jay, Brooklyn, N. ¥. 


Catalogues in 
prices are com) 


1878. 














lish, French and German sent on application, in which 
in Dollars, Pounds, Francs and Reichsmarks. 





